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THE SOCIETY FOR RANGE MANAGEMENT, founded in 1948 as t 
American Society of Range Management. is a nonprofit association incorporat- 
ed under the laws of the State of Wyoming. It is recognized exempt from 
Federal income tax, as a scientific and educational organization, under the pro-" 
visions of Section 501(c) (3) of the Internal Revenue Code, and also is classec 
as a public foundation as described in Section 509 (a) (2) of the Code. The 
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—to properly take care of the basic rangeland resources of soil, plants ar 
water; 

—to develop an understanding of range ecosystems and of the principles 
applicable to the management of range resources: 

—to assist all who work with range resources to keep abreast of new find- 
ings and techniques in the science and art of range management; 
—to improve the effectiveness of range management or obtain from range 
resources the products and values necessary for man's welfare; 

—to create a public appreciation of the economic and social benefits to be 
obtained from the range environment: 

—to promote professional development of its members. 

Membership in the Society for Range Management is open to anyone 
gaged in or interested in any aspect of the study, management, or use of 
rangelands. Please contact the Executive Vice-President for details. 

Ran gelands serves as a forum for the presentation and discussion of facts, 
ideas, and philosophies pertaining to the study, management, and use of range- 
lands and their several resources. Accordingly, all material published herein is 
signed and reflects the individual views of the authors and is not necessarily an of- 
ficial position of the Society, Manuscripts from any source—nonmembers as well 
as members—are welcome and will be given every consideration by the editors, 
Ran gelands is the nontechnical counterpart of the Journal of Range 
Management; therefore, manuscripts and news items submitted for publication in 
Rangelands should be in nontechnical nature and germane to the broad field of 
range management. Editorial comment by an individual is also welcome and, sub- 
ject to acceptance by the editor, will be published as a "Viewpoint." 

Contribution Policy: The Society for Range Management may accept 
donations of real and/or personal property subject to limitations set forth by State 
and Federal law. All donations shall be subject to management by the Executive 
Vice President as directed by the Board of Directors and their discretion in estab- 
lishing and maintaining trust, memorials, scholarships or other types of funds. 
Individual endowments for designated purposes can be established according to 
Society policies. Gifts, bequests, legacies, devises, or donations not intended for 
establishing designated endowments will be deposited into the SRM Endowment 
Fund. Donations or request for information on Society policies can be directed to 
the Society for Range Management, Executive Vice President, 1839 York Street, 
Denver, Colorado 80206. We recommend that donors consult Tax Advisors in re- 
gard to any tax consideration that may result from any donation. 
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Executive Vice-President's Report 

1997 was an interesting year for SAM. President 
Buckhouse has commented on many of the events and 
changes from his perspective, now I would like to cover 
some of the same territory with some additions from the 
Denver point of view. Much of the information is important 
enough that it is worth repeating. 

A major change in our organization was the retirement of 
Bud Rumburg. Bud has been a fine manager and very pro- 
fessional in his representation of the Society, and will be 
missed by our membership. I assumed the position of EVP 
on August 1, and since that time I have been trying to learn 
the job. Sophie Huang resigned to pursue graduate studies, 
and in September Kristin Allen was hired for the office ser- 
vices position. Kristin comes to us from California, and is a 
graduate of UC Berkley. The rest of the Denver staff re- 
mains the same. 

The management of wildlife rangelands in Yellowstone 
National Park was a subject that took considerable energy 
during the year. SAM members participated in meetings 
with Governors, Congressional reps, and the National Park 
Service. We had the Yellowstone tour and panel discus- 
sions at the summer meeting in Billings, provided speakers 
on panels at the national meeting of the Public Lands 
Council, the Montana Stockgrowers, and at the national 
meeting of the Wildlife Society. Throughout all of this the 
various factions involved have pretty much stuck to their 
original positions. This shows how complex the issue is. I 
know that we have members who are impatient with the ap- 
parent lack of visible results, as well as members who are 
concerned that this may not be the place to draw the line 
concerning appropriate resource management. I have been 
involved only a short time but I think maybe there will be 
opportunities for progress during 1998. 

Our participation in legislative activity was much more 
subdued in 1997. The Forage Improvement Act was intro- 
duced in the House. President Buckhouse was asked to 
participate in the first subcommittee meeting in September. 
His remarks covered who SAM is, what our expertise cov- 
ers, and the approach we would use to evaluate an issue 
and provide intormation. While a version of the bill has 
passed the House, it continues to be ever changing. Our 
latest word from Washington indicates proponents are 
seeking dialog with opponents of the bill to develop some 
common ground. So far this has not happened. If it does it 
will undoubtedly result in still another version. This illus- 
trates the difficulty in providing timely information on any ef- 
fect of the proposed legislation on the resources. 

Our accreditation committee was kept very busy this 
year. We completed accreditation reviews at the University 
of Arizona, and New Mexico State University. Both reviews 

tumed out to be extremely positive activities and very en- 
lightening to me personally. Both institutions were extreme- 

ly cooperative from the president to the students. The re- 
view teams were dedicated and effective, and I feel valu- 
able recommendations came out of each review which will 
be helpful to the programs at each school. 

Another action occurring in 1997 was the Board of 
Directors decision to join the Council for Agricultural 
Science and Technology (CAST). CAST is a nonprofit orga- 
nization whose membership is made up from professional 
societies, nonprofit associations, corporations, and individu- 
als, resulting in a collective membership of over 120,000 
people. The mission of the organization is to identify food, 
fiber, environmental, and other agricultural issues and to in- 

terpret related scientific research information for use in pub- 
lic policy decision making. After my initial contacts with 
them I can see where we can benefit in several ways from 
the opportunities available through the council. One exam- 
ple which will deserve our participation is a project called 
Conversations on Change. The program brings together 
leaders of professional societies to focus collectively on the 
need for change in their organizations. Other opportunities 
cover a full range of possibilities to share with other soci- 
eties in such areas as publishing, electronic information, 
business management practices, etc. I will provide more on 
this affiliation as it develops. 

1998 brings us a host of opportunities. With membership 
down 11% as of the end of 1997, there is much to do in 

continuing efforts to make membership in SAM a valuable 
experience for all. Every member has a part to play in this 
and the most effective effort will be that of a member mak- 
ing the opportunity available to a potential member. 
Refining and implementing a strategic plan will be impor- 
tant. I would also suggest we should maintain a continuing 
effort to keep our official positions up to date, and continue 
to seek new partnerships which would broaden the appeal 
of SAM. I'm sure there are many more and I am looking for- 
ward to working with you on them.—J.C. "Craig" 
Whittekiend, EVP 
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Cow Dreams 

I've been wonderin' lately, 
While I watch some doggies doze 
What cows and calves dream about, 
and I would suppose, 

They dream of lush green pastures, 
with clover belly deep. 
And rumens full of grass and milk. 
But I wonder when they sleep 

If they ever dream of mama, 
and getting licked so shiney clean. 
And of havin' her watching real close by, 
and places they have been? 

When they are snorin' are they dreamin' 
'bout skies of azure blue? 
When they have to sleep in snow or rain 
I wonder if it's true, 

That they have some trouble sleepin' 
and wake up with a fright, 
From dreams they can't remember, 
But bumped loud in the night? 

On hot summer days when they are stretched out 
takin' a siesta in the shade, 
Do you think they dream of autumn 
And when dreams begin to fade 

When mama tries to wake 'em 
to take another lap 
To the creek to drink some water, 
do they still just want to nap? 



RANGELANDS 20(1), February 1998 5 

And cows that spend their lives in 
barns and concrete lots, 
Do they dream of dirt and trees and hills, 
and shady, grassy spots? 

So in retrospect, I reckon, 
and there is no shame, 
In admittin' that cow's and cowboy's dreams 
Are pretty much the same. 

Steve Lucas 
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Holistic Resource Management 
in the West Elks - Why it Works 

David Bradford 

J 
n today's frequently antagonistic social climate, con- 
frontation increasingly seems to be the rule for resolving 
differences. This trend can be seen in nearly every type 

of societal interaction, not the least of which is the public 
lands grazing issue. The West Elk grazing allotment in 
western Colorado may be an exception to that rule. The 
West Elk grazing allotment is composed of nearly 90,000 
acres of the Gunnison National Forest and adjacent Bureau 
of Land Management lands, including nearly 60,000 acres 
of the West Elk Wilderness Area. This combination of pub- 
lic lands, livestock and wilderness provides ample opportu- 
nity for conflict. Yet there has been surprisingly little discord 
over livestock grazing on the allotment. How do cowboys 
and cows, recreationists and rangers mix peacefully in a 
National Forest Wilderness? The answer seems to be 
through Holistic Resource Management. 

The West Elk grazing allotment is located in the North 
Fork of the Gunnison River valley in western Colorado, 
southeast of the town of Paonia. The economy in the valley 
is based on coal mining, fruit orchards and ranching. 
Specifically the West Elk allotment lies in the northwest por- 
tion of the West Elk Mountains. Elevations vary from 6,000 
to 12,000 feet, with livestock grazing areas up to 10,500 
feet. The topography and vegetation on the allotment varies 
from desert adobe hills and washes, juniper covered 
mesas, shrub blanketed mountain slopes, aspen cloaked 
ridges and subalpine parks. Precipitation varies from 7 
inches annually at the lower elevations to over 40 inches at 
upper elevations. Five ranching families hold grazing per- 
mits to graze 1,056 cow/calf pairs on the West Elk allot- 
ment. Grazing of domestic livestock has been going on in 
this area since the 1880's and it has been authorized by 
grazing permit soon after the establishment of the 
Gunnison National Forest in 1905. When Congress created 
the West Elk Wilderness in 1964 and expanded it in 1980, it 
authorized the continuation of livestock grazing in the 
wilderness. 

While grazing of domestic livestock has been going on in 
the West Elk Mountains for over 100 years, the West Elk al- 
lotment had its beginnings in 1981 when four separate al- 
lotments—McDonald Mesa (BLM), Reynolds Creek (BLM), 
Smith Fork (FS) and Minnesota (FS), were combined on a 
trial basis. Prior to 1981 three ranches ran cattle on the 
Smith Fork allotment and two ranches ran on the McDonald 
Mesa, Reynolds Creek and Minnesota allotments. The 
Smith Fork allotment followed a deferred-rotation grazing 
strategy and the Minnesota allotment followed a rest-rota- 
tion strategy, grazing the BLM allotments from May 21 to 

June 21, and the National Forest from June 21 to October 
10. The combination of allotments created a more logical 
management unit and eliminated some significant logistical 
problems. For example, prior to the combination the Smith 
Fork permittees had to trail their livestock over 10 miles 
across the Minnesota allotment when they moved from 
their early summer range to their late summer range. In 
1986 the combination was formalized and the West Elk al- 
lotment was created. 

A comparison of the above photo taken in 1969 and the one taken 
in 1994 (below) shows changes on one of the lower elevation sites of 
the West Elk Allotment Site showed strong increases in ground cover, 
especially western wheatgrass. Note: The 1994 photo was taken in a 
year of severe drought. 
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Initially the permittees grazed their livestock on the new 
West Elk allotment in a similar fashion to the way the old 
Smith Fork and McDonald Mesa-Reynolds Creek- 
Minnesota allotments had been grazed. A deferred/rest ro- 
tation grazing strategy was devised and a grazing schedule 
developed. Things went this way for about four years. Then 
in 1989 several of the permittees went to a Holistic 
Resource Management (HRM) course. They began using 
HRM principles in their management of the allotment. 

In 1994 the permittees, the Forest Service and the BLM 
initiated efforts to include the community in the develop- 
ment of a HAM-based allotment management plan (AMP). 
Letters of invitation were sent to 250 individuals/entities. 
Over the next year 11 public meetings were held and an 
AMP was developed. Like most public lands AMPs, the 
West Elk AMP has objectives, management actions, range 
improvements and monitoring. But it is also based on an 
HRM Three-part Goal. The goal is critical as it describes or 
defines the end product that management is directed to- 
wards achieving. The elements of a HAM Three-part Goal 
are—i) Quality of Life statement, 2) Description of forms of 
Production and 3) A Landscape description. The goal is 
used to evaluate if all proposed management actions and 
decisions are helping to move towards the goal. This "test- 
ing" process helps insure that good decisions are made in 
the Planning stage—that is that only funds and efforts are 
expended on actions that will help accomplish the goal. 
Monitoring is on-going and tied to specific management ac- 
tions. This helps identify problems early and provides for 
rapid feed-back in the planning process. This creates a dy- 
namic planning process or Replanning, which provides con- 
siderable flexibility in management. 

The Three-part Goal for the West Elk allotment is: 

As part of the HAM-based allotment planning, the grazing 
plans for the year are developed in an open biological plan- 
ning meeting. The meeting in 1994, and those since, have 
been held in the spring at the Paonia Town Hall. Invitations 
are sent to individuals who have expressed interest in 

being involved as well as through news releases in the 
local paper and radio station. The intent is to develop the 
annual plan on an inclusive rather than an exclusive basis. 
The specific details of grazing on the allotment that year 
are developed at the biological planning meeting. These 
details include livestock numbers, the grazing season, pas- 
ture sequence, grazing levels, mitigation measures, range 
improvements and monitoring. The individuals involved in 
these biological planning meetings have included the 
ranchers, environmentalists, wildlife managers, the Town of 
Paonia manager, outfitters, the Forest Service and the 
BLM. The biological plan is then incorporated into an 
Annual Operating Plan and approved by the Forest Service 
District Ranger and the BLM Area Manager. The plan is the 
basis for grazing on the allotment. This is referred to as 
planned grazing. Planned grazing is similar to a traditional 
grazing schedule in that a grazing schedule is drawn up. 
However the schedule considers many factors and the ac- 
tual moves are determined by on-the-ground conditions 
and not merely the dates in the grazing schedule. 

The key to planned grazing is the monitoring of plants, fo- 
cusing on their growth. One of the effects of grazing on 

Quality of Life 
"From now and into the future our goal is to maintain a 
safe secure, rural community with economic, social and 
biological diversity. We will promote a community that 
respects individual freedom and values, education and 
encourages cooperation. We agree to act as good stew- 
ards in maintaining a healthy ecosystem in the West Elk 
allotment and enjoy doing it." 

Production 
'Our stewardship of the West Elk Allotment & 
Wilderness Area will foster abundant and diverse flora 
and fauna, clean air and water and stable soils. From 
this the local population can derive a stable livelihood, 
and local residents and visitors can enjoy the aesthetic 
and natural values of the area." 

Landscape 
'Our landscape covers adobe ground, brushy mid- 
ground and mountain environments including many dif- 
ferent habitat types that we are committed to maintain- 
ing. Our goal is to have a good water cycle by having 
close plant spacing, a covered soil surtace and aerable 
soils; have a fast mineral cycle using soil nutrients ef- 
fectively; have an energy flow that maximizes the 
amount of sunlight converted to plant growth and values 
the seclusion and natural aesthetics of the area." 

Steve Hinchman, left, Western Slope Environmental Council, Kyra 
Povirk, student, and rancher Karl Burns, right pay close attention as 
Forest Service Range Conservationist Floyd Reed describes how tran- 
sects are read. 
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plants is that it slows plant growth. Depending on soil mois- 
ture and temperature conditions, plants will begin to regrow 
between 7 to 20 days following grazing. On the West Elk al- 
lotment when cattle begin to graze the regrowth, they are 
moved to the next pasture. This usually allows plants to 
continue growing after cattle are moved. The traditional 
grazing schedule is based on utilization of plants by live- 
stock. Livestock moves are based on estimates of how long 
it will take for livestock to consume a percentage of the 
available forage. Livestock utilization is monitored to deter- 
mine when livestock should be moved. Utilization monitor- 
ing assumes that plants will grow to a fixed point during the 
growing season. For plants grazed season-long that is cer- 
tainly true. However, grazed plants will regrow if livestock is 
moved off the area and if soil moisture is sufficient. What 
becomes important is not how much of the plant is con- 
sumed but how long the plant is grazed. Basing livestock 
moves on the amount of time they graze a pasture, reduces 
the opportunity to graze the regrowth and thus overgraze. 
When plants are allowed to regrow they will maintain/build 
vigor. Plants with improved vigor are better able to repro- 
duce themselves, both through sexual reproduction and 
vegetative reproduction. This improvement is very notice- 
able on the West Elk allotment, especially in the lower ele- 
vation pastures. 

Additional "on-the-ground" observations have shown that 
managing with a single herd has strongly affected livestock 
distribution and utilization patterns. Livestock have moved 
into areas they had not used before or not used until pre- 
ferred areas were heavily grazed. The permittees also 
found that further "bunching" the cattle created a more even 
utilization pattern. They began increasing the number of 
pastures. This is accomplished mostly by herding—the use 
of riders, a good salting strategy, natural barriers and tem- 
porary electric fence. In 1986 the combined allotments had 
11 pastures; in 1996 there were 32 pastures. However 
there are fewer miles of fence on the allotment today than 
in 1986 when the allotments were formally combined. 
Temporary electric fence is used increasingly. In many 
places it is used in a temporary fashion, being erected in a 
particular location to help hold cattle in a certain area, or to 
slow down cattle movement in the fall. In other places it is 
used in a more permanent fashion. Some permanent 
barbed-wire fences have been removed and the posts left 
permanently in place, using temporary electric tape while 
cattle are in the pasture. On the West Elk allotment some of 
these permanent, temporary fences are used for up to 
three weeks. 

The increase in the number of pastures has had some 
additional side effects besides improving livestock distribu- 
tion. First, it decreased the period of time that plants were 
grazed. This meant that after livestock were moved out of a 
pasture, there was a greater chance that there was still suf- 
ficient soil moisture for plants to grow. In fact this happens 
quite a bit. Depending on the year, in many of the pastures, 
the plants regrow after the cattle move out. This provides 
for improved plant vigor, better forage for wildlife and a 

more aesthetically appealing landscape. This shorter graz- 
ing period has resulted in significant improvement in range 
conditions, especially in the lower elevation pastures that 
were in lower condition. Secondly, it reduces the area that 
livestock are in for any one period of time. This helps re- 
duce livestock-recreation conflicts. 

A natural inclination is to think that this many livestock 
moves will require a substantial number of riders. Initially 
the permittees believed this. They based this on past expe- 
riences in moving cattle, when they moved 4—5 times a 
season. On some of the longer moves they brought in up to 
18 riders. They found this greatly increased the confusion. 
They discovered that they needed more help but that peo- 
ple were not necessarily the answer. Instead, they found 
that stock dogs were more of an asset in moving livestock 
than people. The dog of choice is the border collie. Most 
moves on the allotment are done with six riders or less but 
there are usually a dozen or more border collies. While the 
dogs are a tremendous asset, part of the improvement is 
due to cattle learning about the moves. The more the cattle 
are moved, the easier they become to move. Since they 
are always moving to fresh pasture they do not fight the 
moves as much. It becomes a more routine process. 

Another on-the-ground change involved the permittees 
approach to salting. Prior to 1989, the permittees used ap- 
proximately four tons of salt per grazing season. This fol- 
lowed the traditional theory of providing salt as a free- 
choice nutrition requirement. In 1989 they began decreas- 
ing the amount of salt they used. For the last two years, 
they have used approximately one ton of salt during the 
grazing season. They began decreasing the salt they used, 
primarily because they did not have the time to put that 
much salt out. Current research has shown that vegetation 
on western mountain rangelands provides all the nutritional 
requirements for livestock. The salt is merely an attractant. 
But it is a powerful attractant. The permittees use the salt 
as a significant part of their grazing program. Most salt is 
placed in 1/4 blocks in underused areas. In some pastures, 
no salt is used. Both because distribution is already good, 
or because the time in the pasture is short (3 days), or to 
make the cattle salt hungry and increase its attractiveness 
in the next pasture. The decrease in the amount of salt 
used has done two things; it has made salt more effective 
in improving their distribution and it has cut costs. The cost 
reduction comes in the form of less money for the salt but 
more importantly in significant savings in time to scatter the 
salt. The West Elk permittees have used this savings in 
time to increase their riding/herding time. 

The biological plan for 1996 planned for the cattle to 
move 32 times in 4 months. Livestock moved onto the low 
elevation pastures in early May, then moved up the moun- 
tains and back down to low elevation pastures in the fall. 
The time in each pasture depended on the growth rate of 
forage plants. Each area was grazed only once in each cal- 
endar year. Time in each of the 32 pastures varied from 
three to 18 days. 
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One example of the flexibility in HAM involves one of the 
low elevation pastures—Cottonwood. This pasture consists 
of BLM land and prior to the passage of the Taylor Grazing 
Act in 1934 had been heavily grazed by transient sheep op- 
erations and local cattle ranchers. Following the establish- 
ment of the BLM a stocking schedule was set. By the 
1970's the stocking was set at 85 cow/calf pairs for six 
weeks, May 10 to June 20. This meant the pasture was 
grazed for the majority of the growing season with limited 
opportunity for plant regrowth. The cattle then moved onto 
the National Forest following grazing on the pasture. When 
the West Elk allotment was created, the stocking was 
changed to 1056 cow/calf pairs for three days. This caused 
significant improvement, primarily major increases in west- 
ern wheatgrass. However there were still areas that 
showed little or no improvement. The soils in this pasture 
are Mancos shale and locally are called "dobe" (adobe) 
soils. The soils are strongly clay and when the soil moisture 
is gone, the soil surface caps and inhibits plant seedling de- 
velopment. To try to improve soil conditions the group 
planned to concentrate the cattle on the two areas where 
soil conditions appeared to be a problem. The plan called 
for half the herd (500 pairs) to move onto the pasture May 
14—May 23, ten days earlier than they had in the past. 
Livestock were held in the pasture for 10 days and fed sup- 
plemental hay on the two areas of concern. This caused 
the cattle to strongly impact the soil but still move off while 
there was sufficient soil moisture for plants to regrow that 
growing season. The initial results are very promising. 
Transects and photo points show that grasses are increas- 
ing and bare ground is decreasing. 

A second example of flexibility in HRM involved incorpo- 
rating two pastures of a private ranch adjacent to the West 
Elk Allotment into the grazing rotation. The ranch has a 
Colorado Division of Wildlife (DOW) easement, and is 
known as the McCluskey Wildlife area. The easement was 
acquired by the DOW in the 1970's, primarily to prevent de- 
velopment of this important big game winter range. Past 
management involved grazing 400 pairs of cattle from May 
1 to June 15. This type of use meant that forage plants 
were heavily grazed during the major part of the growing 
season, with little or no opportunity to regrow. Since this oc- 
curred every year, desirable forage plants disappeared and 
the area became dominated by undesirable plants such as 
white-top. In 1993 the ranch changed hands and the new 
land-owner initiated changes to improve conditions. To help 
in his improvement program he requested funds from the 
North Fork Habitat Partnership Program (HPP)—a state co- 
operative program involving hunters, ranchers and the 
DOW. The program allocates funds from hunter license 
fees for improving big game wildlife habitat. The new owner 
requested funds for white-top weed treatment and seeding 
desirable grass species. One of the members of the North 
Fork HPP committee suggested that much of this work 
could be accomplished using livestock. Since the new land- 
owner did not own sufficient cattle to accomplish this, a 
plan to use the West Elk cattle was developed. The 2 pas- 

tures from this ranch were incorporated into the grazing 
schedule and 550 pairs of the herd grazed from May 10 to 
May 20, just as the white-top was coming into bloom. Cattle 
were fed supplemental hay and cake to compensate for the 
low quality of the forage (white-top). Transects and photo 
points indicate the cattle reduced white-top cover, by actual 

grazing or trampling, by 60 percent. Following removal of 
the livestock, part of the area was seeded with either a 
rangeland drill or by broadcast seeding. The results seem 
favorable. 

As the 1996 grazing season has ended, there have been 
a number of discussions on where things are. The number 
one priority is to finish the Environmental Analysis for the 
AMP. The groups who have participated in the process are 
still speaking to one another. There seems to be a consen- 
sus that there is progress and on-the-ground conditions are 
improving. As one member has described it the more minds 
with more perspectives on the same problem makes for bet- 
ter solutions. Has HRM solved all the problems on the West 
Elk grazing allotment? Certainly not. However it has created 
a sound process for management on the allotment. There is 
an on-going decision making process that is tied to a specif- 
ic goal, uses open communication and makes flexible, eco- 
system based decisions. Is this working? We think so. 

Post-script: The Environmental Analysis was completed 
in the spring of 1997. The EA was signed without an appeal 
and the AMP implemented without an appeal. 

The author is range conservationist for the Paonia Ranger District, 
and president-elect of the Colorado Section of the Society for Range 
Management. He can be reached at P.O. Box 1030, Paonia, Cob. 
81428, phone (970) 527—4131. 

P truax 
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Discover Nebraska's Pine Ridge and BU1LDDGONOURR1TGE 

Grassland 

SRMU Mary H. Peterson and Lora Hawkins O'Rourke 
Omaha, Nebraska 1999 

y ou are invited to the 1999 
Society for Range Manage- 
ment Fifty Second Annual 

Meeting. This special meeting will be 
held jointly with the American Forage 
and Grassland Council (AFGC) in 
Omaha, Nebraska. 

In your travel to Omaha, you can 
discover the many hidden treasures in 
the northwest corner of Nebraska. 
This diverse area located near the 
towns of Crawford and Chadron in- 
cludes ponderosa pine forests, mixed- 
grass prairie, and badlands. The 
Nebraska National Forest, Pine Ridge 
Ranger District manages 146,000 
acres of public land including both 
National Forest and National 
Grassland. 

Ponderosa Pine Forest 
The Pine Ridge Ranger District 

manages 52,000 acres of National 
Forest that extends from Crawford to 

Chadron along the Pine Ridge 
Escarpment. This escarpment covers 
approximately 1,800 square miles with- 
in the Nebraska panhandle. The pon- 
derosa pine covered ridge has scenic 
sandstone buttes and productive hard- 
wood drainages along perennial 
streams. Tree species include green 
ash, hackberry, cottonwood, and box- 
elder. Understory shrubs include 
chokecherry, wild plum, and buf- 
faloberry. The 600 acre Pine Ridge 
National Recreation Area provides hik- 
ing and horseback riding. Many trail- 
heads provide access to the 33 mile 
Pine Ridge Trail. 

Also included within the National 
Forest is the Soldier Creek Wilderness 
just west of Crawford, designated as 
wilderness in 1986. This 7,794 acre 
area was once part of the Fort 
Robinson Military Reservation. It was 
used as a horse and mule pasture, a 
supply area for wood, and a recreation 

area for military personnel who were 
stationed at nearby Fort Robinson 
from the Indian Wars of the 1870's 
through World War II, until 1949. 

Mixed Grass Prairie 
The 94,000 acre Oglala National 

Grassland boundary extends from the 
Nebraska—South Dakota and 
Wyoming state lines east to near 
Crawford. Named after the Oglala 
Lakota Tribe this area contains a di- 
verse mixed-grass prairie ecosystem 
that supports antelope, mule deer, 
Merriman's turkey, prairie dog 
colonies, and the occasional swift fox. 
Over 164 different bird species have 
been recorded including red tailed 
hawk, Swainson's hawk, and sharp 
tailed grouse. The dominate grass 
species are western wheatgrass, buf- 
falo grass, blue gramma, prairie san- 
dreed, little bluestem, and green 
needlegrass. 

1: 742,320 

FIg. 1. The Nebraska National Forest, Pine Ridge Ranger District manages public lands of the Oglala National Grassland and National Forest 
within the Pine Ridge escarpment of northwest Nebraska. 

Oglala National GrE 

Soldier Creek 
Wilderness 

Nebraska National Forest 
Pine Rkige Ranger District 

Chadron 

Nebraska National Forest 

4 0 4 S 12.s 
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buttes. 

Grassland units of the United States 
make up 2% of the National Forest 
System acres and provide 20% of the 
total permitted livestock grazing. They 
are also significant for oil, gas, and 
mineral production. 

The National Grasslands' history is a 
fascinating story. From prehistoric 
Indian use, through westward expan- 
sion, homesteading, and an agricultur- 
al revolution, grasslands have evolved 
with a colorful history. 

Eastward from the Rocky Mountains 
sweeps a sea of grass, the Great 
Plains. To the west are broad inter- 
mountain rangelands, the Great Basin. 
Within these regions are the 20 
National Grasslands—nearly 4 million 
acres of publicly owned lands. 

The National Grasslands' story in- 
cludes some dramatic chapters in our 
history. These windswept plains have 
seen the pageant of the frontier, the 
tragedy of the Dust Bowl, and the 
wonders of agricultural technology. 

These lands were once home to 
many Indian tribes, including Kiowa, 
Comanche, Pawnee, Cheyenne, 
Arapahoe, Crow, and Lakota. To the 
Indians, grass was eternal. Bison, 
which thrived in this country, were the 
lifeblood for a number of Indian tribes. 
The abundant bison herds were testi- 
mony to the power of grass. 

By the end of the 1870s, Indians had 
lost their historic use of the lands as 
cattle replaced the bison. Prospectors, 
trappers, soldiers, railroad builders, 
and a host of others seeking their for- 
tunes in the west helped push back 
the last frontier as they crossed and 
claimed these lands. 

Late in the 19th century, another 
group of people came to the Great 
Plains. Under the Homestead Act of 
1862, land was provided to individuals 
who would live on it and make certain 
improvements. Most first homesteads 
were located along rivers where there 
was water, shelter, and wood. After 
these prime areas were filled up, the 
later homesteads were filed on land 
that has since become known as "sub- 
marginal" for farming. 

The Dust Bowl, with its black bliz- 
zards, plagued the Great Plains for 
nearly a decade. The financial crisis 
created by the Great Depression cou- 
pled with nature's intense drought, 
made the situation on the Great Plains 
even worse. By the early 1930s, as 
many as 70 percent of the homestead- 
ers were delinquent in their taxes. 
Hundreds of thousands of them were 
forced to leave. 

The first sources of relief came from 
the National Industrial Recovery Act of 
1933 and the Emergency Relief 
Appropriations Act of 1935. These 
Acts allowed the federal government 
to purchase damaged or abandoned 
land for an average of $4.40/acre. 
Destitute families were relocated and 
the damaged land restored. 

There are 52,000 acres of Nebraska National Forest within the Pine Ridge area of northwest 
Nebraska. This ponderosa pine forest is disected by hardwood drainages and rough sandstone 

This replica of a homestead sod house is located at Toadstool Geologic Park. It allows 
visitors to ponder about the living conditions of the early pioneers. 
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These government-purchased lands 
were called Land Utilization Projects. 
The Land Utilization program was de- 
signed to bring about sound land use 
by making adjustments that would 
achieve a balance between rural eco- 
nomic needs and the natural re- 
sources. First administered by the 
Resettlement Administration, the 
Bankhead-Jones Farm Tenant Act 
(1937) gave the Secretary of 
Agriculture custody of these lands and 
authorized more extensive conserva- 
tion efforts. The Land Utilization 
Projects were transferred to the Soil 
Conservation Service (SCS) the fol- 
lowing year. 

From 1933 to 1943, nearly 10 million 
acres of drought-stricken and wind- 
eroded lands were purchased by the 
federal government under the 
Bankhead-Jones Farm Tenant Act. 
Hundreds of thousands of acres were 
reclaimed, shelterbelts were planted 
and erosion control devices were in- 
stalled. Homesteaders who survived 
the difficult times helped the recovery 
by forming grazing associations to ad- 
minister grazing and develop conser- 
vation practices that endure today. By 
1945, these lands once again support- 
ed soil-stabilizing grasses. 

In 1954, Land Utilization Projects 

with specialized uses were transferred 
to the National Park Service and the 
U.S. Fish and Wildlife Service. Other 
lands in the western states were trans- 
ferred to the Bureau of Land Manage- 
ment. The remaining Projects were 
transferred to the Forest Service. 

On June 23, 1960, nearly 4 million 
acres, primarily located in the Great 
Plains region, became "National 

Grasslands' under Forest Service 
management. The National Grass- 
lands demonstrate how lands unsuit- 
able for cultivation can provide forage, 
wildlife habitat, prairie woodlands, en- 
ergy and minerals, water and outdoor 
recreation to the benefit of both the 
land and people. 

The National Grasslands are the se- 
quel to the hard experience of the 
"Dust Bowl Era," and exemplify new 
thinking about natural resource man- 
agement in grass country. They consist 
of 24 former Land Utilization Projects, 
where the federal government, the 
states, and local people have worked 
to reclaim and conserve these drought- 
stricken and wind-eroded lands. 

Badlands 
Toadstool Geologic Park noted for 

unusual geologic formations and sci- 
entifically valuable fossil deposits, is 
located within the badlands of the 
Oglala National Grassland. These for- 
mations provide a rich record of mam- 
mal fossils from the Late Eocene and 
Oligocene Epochs, dating back about 
35 million years. 

About 75 million years ago, the 
Central Plains were covered by a large 
shallow inland sea. Animal remains 
that are found as fossils in the creta- 
ceous Pierre formation include 
mosasaurs and pleisosaurs (marine 

The 94,000 acre Oglala National Grassland occurs in the northwest corner of Nebraska 
and is administered under the Nebraska National Forest. It is one of 20 National 
Grassland units in the United States. 

Toadstool Geologic Park is located within the oglala National Grassland and is noted 
for its unusual formations and scientifically valuable fossil deposits. 
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reptiles), flying fish, saber-toothed fish, 
some fish that grew to 15 feet in 
length, sharks, toothed loon-like birds, 
marine turtles that grew to 17 feet in 
diameter, and pteranodons. 

After the Cretaceous Period ended, 
the large inland sea retreated as the 
uplift of the Rocky Mountains began. 
Resulting from the uplift, volcanic ash 
from eruptions in present-day 
Washington, Oregon, and Nevada, 
was carried eastward by winds. This 
volcanic ash intermittently blanketed 
the landscape between 35—23 million 
years ago, eventually forming the 
White River Group rocks. 

Unlike the marine deposits of the 
Pierre, the White River deposits are 
terrestrial, therefore many environ- 
mental changes took place within 36 
million years. Fossilized remains of 
ancestors of many modern mammal 
families are represented. Including rhi- 
nos, camels, horses, rabbits, beavers, 
terrestrial birds, saber-toothed cats, 

deer-like animals with fangs, and 
many varieties of canids. The White 
River Group records the changes in 
flora and fauna over a 10 million year 
period. Many of the ancient species 
were very similar to modern species 
that live in Africa today. 

Next door to Toadstool Park, is the 

Hudson-Meng Bison Bonebed site. 
This 10,000 year old site contains the 
remains of over 600 bison (Bison an- 
fiquus). It has been determined 
through research that the bison all 
died in a single catastrophic event and 
the remains buried within a short time 
frame (several years) of the death 
event. In excavations conducted since 
the 70's, human made tools were dis- 
covered but, the cause of death is still 
a mystery. Perhaps heavy, early snow 
fall and deep drifts in late summer 
trapped the animals, or they may have 
been suffocated by a range fire. 
Construction of a research and learn- 

ing facility over the bonebed will be 

completed in 1998 and will allow on- 
going excavation and interpretation of 
the site. 

The Oglala National Grassland has a 
rich history. An encounter between the 
5th U.S. Calvary and the Cheyenne 
Indians took place near Warbonnet 
Creek on July 17, 1876. The Cheyenne 
were attempting to join the victors of 
the Battle of the Little Bighorn three 
years earlier. The result of the battle 
was the loss of a great Cheyenne war- 
rior, Yellow Hair, who was killed by 
Buffalo Bill Cody. A stone monument 
marks the confrontation between 
Yellow Hair and Cody. 

We hope you can take the time to visit 
your National Grassland and National 
Forest in northwest Nebraska on your 
way to the 1999 SRM Meeting in Omaha 
to be held jointly with the American 
Forage and Grassland Council. 

Literature Cited 
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Table 1. National Grasslands at a Glance 
If you cannot visit the Oglala National Grassland or Nebraska National Forest 

keep in mind that 20 National Grassland units exist and may be near you. The 
National Grasslands are located in 12 states with 17 occurring in the Great 
Plains. These National Grasslands are currently associated with 10 National 
Forests. 

Name 
Butte Valley NG 
Comanche NG 
Pawnee NG 
Curlew NG 
Cimarron NG 
Oglala NG 
Kiowa NG 
Cedar River NG 
Lithe Missoun NG 
Sheyenne NG 
Black Kettle NG 

NFS Acres 
18,425 

435,319 
193,060 
47,756 

108,175 
94,480 

136,417 
6,717 

1,028,051 
70,268 
30,710 

576 

State 
California 
Cokirado 
Cokrado 
Idaho 
Kansas 
Nebraska 
New Mexico 
North Dakota 
North Dakota 
North Dakota 
Oldahoma 
Texas 

Rita Blanca NG 

Crooked River NG 
Buffab Gap NG 
Fort Pierre NG 
Grand RiverNG 
Caddo NG 
Lyndon B. Johnson NG 
McClelland Creek NG 
Thunder Basin NG 

15,576 
77,413 

111,352 
595,538 
115,997 
155,075 
17,784 
20,309 

1,449 
571 .971 

3,852,418 

Oklahoma 
Texas 

Oregon 
South Dakota 
South Dakota 
South Dakota 
Texas 
Texas 
Texas 
Wyoming 

Total 

Editor's Note: This paper is a lead 
tor the 1999 SRM Annual Meeting in 
Omaha, Nebr. 
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Cattle Marketing in Malawi 

John P. Workman, Phillip H.W. Phiri, and D. Layne Coppock 

The Problem 
One of the features of African pastoral systems is that 

livestock sales fluctuate widely among seasons and across 
years (Sandford 1983). It appears that during the dry sea- 
son after harvest Malawian farmers have sufficient food 
and cash from crop sales so it is unnecessary to sell live- 
stock. Thus dry season livestock prices rise because few 
animals are offered for sale. However, most livestock are 
sold during the growing season prior to crop harvest to 
raise cash for food and other necessities. This larger supply 
of sale animals during the growing season, combined with 
reduced demand due to cash earned from crop sales hav- 
ing already been exhausted, cause growing season live- 
stock prices to fall. Thus stockmen generally receive low 
prices for their livestock because most are sold during the 
growing season when prices are low. 

Livestock producers in Kasungu Agricultural 
Development Division (KADD), Malawi have two options for 
selling their cattle during both the growing and dry seasons 
of the year: a free-market auction and a fixed-price govern- 
ment market. Range cattle graze on native riparian pas- 
tures, forest, and mountain rangelands as well as on uncul- 
tivated fields and crop residues. Cattle are herded at all 
times during the growing (wet) season and are corralled at 
night. After harvest, during the dry season livestock graze 
freely without a herder and spend some nights uncorralled. 

Range livestock are produced in Malawi as a supplemen- 
tal enterprise to crop production and play a small but impor- 
tant role in the livelihood of Malawians. Annual per capita 
meat and milk consumption is estimated at 6.6 lb and 9.7 
Ib, respectively (Kumwenda and Kunkwezu 1987), com- 
pared to 124.6 lb and 238.6 Ib, respectively, in the U.S. 
(Putnam and Allhouse 1994). Additionally, meat and live 
animals are sold as cash crops and hides are exported for 
foreign exchange. Cattle producers also earn cash by rent- 
ing out draft oxen. 

Cattle are sold to cattle dealers, cold storage companies, 
and at local produce markets. Sales to cattle dealers are 
often made at the homestead at low prices when producers 

are desperate to raise cash. In contrast to crop sales which 
occur only once a year, livestock sales provide cash re- 
ceipts throughout the year. Cattle are commonly held by 
producers as an investment and are sold only when cash is 
needed for items such as school fees or medical expenses. 

Although economists expect a positive relationship be- 
tween livestock price and numbers offered for sale, 
Simpson (1988) explained that social anthropologists in- 
stead use the concept of "target income". Once a pastoral- 
ist achieves target income, he or she sees no reason to 
surpass it. Instead, if higher prices enable fewer animal 
sales to achieve target income, the number of animals sold• 
will be reduced, giving rise to the so-called "inverse" supply 
curve. 

If cattle owners sold excess animals during the dry sea- 
son, two benefits would result: (1) stockmen would receive 
higher prices for their animals and (2) fewer livestock would 
be present to compete for limited grazing during the grow- 
ing season. Not only are cattle prices per lb higher during 
the dry season but cattle are in good condition during the 
first month or two after harvest because they are grazing ri- 
parian areas and crop residues. Thus, livestock revenues 
could be greatly increased and growing season forages 
protected if owners sold their animals as soon as dry sea- 
son crop residues are depleted. 

The Study 
The objectives of the study were to (1) determine the ef- 

fects on cattle prices ofmarket type (free or fixed) and sea- 
son of sale (growing or dry) and (2) determine the effects of 
prices on numbers of cattle sold. 

Data were obtained through 450 livestock producer inter- 
views and questionnaires in Kasungu Agricultural 
Development Division (KADD) during 1995 and 1996. 
KADD consists of five rural development projects (RDPs): 
Kasungu, Mchinji, Dowa East, Dowa West and Ntchisi (Fig. 
1). All five RDPs were included in the study. Analysis of 
variance (ANOVA) was used to test differences in prices re- 
ceived and numbers of animals sold due to market type 
and season of sale and to test differences in cattle numbers 
sold due to price. 

Results 

Market type 
Cattle prices at free-market auctions were generally high- 

er than at fixed-price government produce markets regard- 
less of season of sale. Cattle prices at government markets 
are set at the beginning of the year and remain constant 
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FIg. 1. Map of Malawi showing the boundaries of Kasungu Agricultural Development Division and five Rural Development Projects. 

throughout the year while auction market prices are free to 
move with cattle supply and demand. 

Season 
As expected, prices at free-market auctions were gener- 

ally lower during the growing season than during the dry 
season (Fig. 2) but the difference was not significant at 
standard testing levels (P = 0.06). Auction market cattle 
prices increased after harvest during the dry season from 
March to September and decreased during the growing 
season from October to February. 

Cattle numbers sold 
Households sold more cattle during the growing season 

when prices were low than during the dry season when 
prices were high (Fig. 2). In fact, the highest numbers of 
cattle were sold between November and March (the har- 
vest month) and the least cattle were sold during the month 
of June. Thus season had a significant effect (P < 0.001) 
on number of cattle sold but cattle price did not. 

Reason for cattle sales 
A significant (P < 0.001) majority of households (63%) 

sold their cattle during the growing season, at low prices, to 
meet immediate demands for cash. A significant (P < 
0.001) majority of households (54%) also chose free-mar- 
ket auctions over fixed-price government markets. 
Advantages of auctions listed by respondents included 
higher prices than at government markets, the opportunity 
to sell entire animals rather than carcass parts, and receiv- 

ing the full price of animals all at one time. In fact, 90% of 
households responding stated that they preferred auctions 
over produce markets because of the higher prices. Still, a 
large portion of these respondents (46%) sold cattle at the 
lower priced produce markets. It seems, then, that although 
Malawian cattle owners are aware of price differences and 
respond positively to higher prices, these responses are 
overshadowed by the convenience of nearby produce mar- 
kets and the almost universal need for cash during the 
growing season. 

TANZANIA 
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76 
110 

144 

179 Number Sold 

FIg. 2. Average auction market price (Malawi kwacha) by month and average number of cattle sold, 199 1—93. Months are numbered 
from October = ito September = 12. 
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Livestock producers in Kasungu, Malawi sell cattle at 
both free-market auctions and fixed-price government mar- 
kets during both the dry and wet seasons of the year. The 
objectives of the study were to (1) determine the effects on 
cattle prices of market type (free or fixed) and season of 
sale (dry or wet) and (2) determine the effects of prices on 
the numbers of cattle sold during the dry and wet seasons. 
Data were obtained through producer questionnaires and 
interviews and analyzed by ANOVA. As expected, cattle 
prices were generally higher at free-market auctions than at 
fixed-price government markets. There was no significant 
difference (P = 0.06) between cattle prices per lb after har- 
vest and during the wet season. Significantly more cattle (P 
<0.001) were sold during the wet season, when prices were 
generally lower, than after harvest. The driving force behind 
wet season cattle sales was not market price, but instead 
was the need by producers for cash to purchase food and 
farm inputs and to pay school fees and medical bills. 
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Decline o Quaking flipen in the lnle,ioi West— 

Examples horn Utah 

Dale L. Bartos and Robert B. Campbell, Jr. 

Q uaking aspen (Populus tremuloides) are unique because, in contrast to most western forest trees, they reproduce 
pnmarily by suckering from the parent root system. Generally disturbance or dieback is necessary to stimulate re- 

generation of aspen stands. These self-regenerating stands have existed for thousands of years. If they are lost 
from the landscape, they will not return through normal seeding processes as do other tree species. 

Aspen landscapes in the West provide numerous benefits, including forage for livestock, habitat for wildlife, watershed 
protection, water yield for downstream users, esthetics, sites for recreational opportunities, wood fiber, and landscape di- 
versity. 

Loss, or potential loss, of aspen on these lands can be attributed primarily to a combination of successional processes, 
reduction (or elimination) of fire, and long-term overuse by ungulates. Existing conditions indicate that most aspen stands 
will eventually be replaced by conifers, sagebrush, or possibly other shrub communities. The decline of aspen results in 
loss of water, forage, and biodiversity. Numerous landscapes throughout the West that were once dominated by aspen 
are in late successional stages dominated by mixed-conifer. If restoration treatments are to be successful, action must be 
taken soon. 

Aspen Decline 

Figures 1—4 illustrate aspen decline as it currently exists in southern Utah. 

Fig. 1. Aspen clones on the Fishlake National Forest have sparse regeneration (upper third) and 
show aspen being replaced by conifer (middle third). Photograph, Kreig Rasmussen. 

Authors are Ecologist, U.S. Dept. of Agriculture, Forest Service. Bartos is with the Rocky Mountain Research Station, Logan, Ut. 84321 and Campbell 
is with the Fishlake National Forest, Richfield, Ut. 84701. 
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Fig. 2. General aspen landscape. 
Numerous dead aspen logs are on the 
ground. There is no aspen regenera- 
tion and conifers are penetrating the 
aspen canopy. Dense conifer in the un- 
derstory at the upper reach of this wa- 
tershed has diminished stream flows. 
Conversion of historical aspen to sage- 
brush has occurred on the lower 
slopes. Photograph, Bert Lowry. 

FIg. 3. Aspen stand showing heavy 
conifer unders tory and no aspen re- 
generation. Photograph, Kreig 
Rasmussen. 

Fig. 4. Winter scene of aspen on Monroe 
Mountain. Most aspen clones are being 
replaced by conifer. Pure aspen at the 
top of the hill is a result of a more re- 
cent fire. Photograph, Kreig 
Rasmussen. 
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Sixteen sites were evaluated to determine tire history ot Monroe Mountain (Data on file with Linda Chappell, Fishlake 
National Forest. A fire history study conducted on the Monroe Mountain Demonstration Area, 25 P., 1997). In the lower 
Box Creek site near the Burnt Flat Analysis Area, two ponderosa pine trees (Figs. 5—7) were sampled in a stand of mostly 

Douglas fir. Although only two trees were sampled, both were excellent fire recorders with 9 and 10 fires respectively. 
Prior to 1838, the area burned on average about every 19 years. No fires have been recorded on the sample trees since 
1838. Over 156 years of fire exclusion has created an unnaturally high fuel load. A fire in the area now would be much 
more intense than the more frequent fires of the past. Fire history data obtained from the two trees at this one site are: 

Master Fire Chronology: 1593—i 838 
Number of Fires: 14 
Mean Fire Interval: 19 years 
Interval Range: 6—31 years 
Years Since Last Fire: 156 years 

Cover Type: Douglas fir/aspen 
Habitat Type: Subalpine fir/Oregon grape 

Elevation: 8700 feet 
Aspect: Northeast 

Two photos (Figs. 8 and 9) were taken from nearly the same point in 1902 and again in 1995. These pictures show that 

the vegetation has changed considerably. Aspen declined over the 93-year interval. The remaining aspen is heavily invad- 

ed by conifers which have increased in height and density. The stream in the meadow has down cut at least 20 feet and 

willows have largely been eliminated. As a result, the meadow dried out and sagebrush has invaded. The meadow is now 
fenced to exclude livestock and the Forest Service has seeded the area and built numerous erosion control structures. The 

original photo point was not used because the trees in the foreground had increased in height necessitating that the repeat 

photo be taken from a slightly different perspective. (Repeat photo and interpretation provided by Dr. Charles Kay, Adjunct 
Assistant Professor, Department of Political Science, Utah State University.) 

Fig. 6. A slice was taken from the tree in Figure 
5 in such a way that only a small portion of the 

holding wood was removed. Photograph, 
Robert Campbell. 

Fig. 5. Fire scars on 413 year-old ponderosa pine. 
Photograph, Robert Campbell. Fig. 7. The sample removed from the tree in Figure 

6 contains nine fire scars. Photograph, Robert 
Campbell. 
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Fig. 9. A 1995 repeat photograph taken in Pole Canyon, 
Thousand Lake Mountain, Fishlake National Forest, Utah. 
Photograph, Dr. Charles Kay. 

FIg. 8. Photograph taken in 1902 in Pole Canyon, Thousand 
Lake Mountain, Flshlake National Forest, Utah. Photograph, 
USDA Forest Service. 

The Burnt Flat Ecosystem Analysis Area (Fig. 10)is the Fishlake National Forest's prototype for a process to implement 
ecosystem management. The analysis is part of the Forest's participation in the Monroe Mountain "Seeking Common 
Ground" Demonstration Partnership (Fig. 11). The 14,000-acre analysis area lies between 8,200 and 10,300 feet and is 
dominated by three general cover types: sagebrush (42%), aspen (20%), and mixed-conifer/aspen (34%). 

Fig. 10. Landscape view of the Burnt Flat Analysis Area, Fishlake National Forest. The 
Fig. 11. Map of Utah showing the location of Burnt presence of even a single aspen in mixed-conifer indicates that an aspen cover type F/at Analysis Area, Fishlake National Forest. once occupied that point on the landscape. Photograph, Robert Campbell. Map, Doug Weaver. 
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Fire-history data from the area extend back 400 years. The analysis team considered and projected ecosystem needs in the 
area for at least the next 100 years. Opportunities and actions proposed for the next 100 years are tied to the capabilities of 
the soils in the area. The aspen ecosystem is a key element for the area. The analysis team estimated over 75% of the area 
had supported aspen in the past (Figs 12 and 13). This information is expanded and shown in Geographical Information 
Systems (GIS) format for Monroe Mountain. The maps are a composite of 13 soil types from a 3rd order soil survey 
mapped to a 1:24,000 scale. (Soils were mapped by and data are on file with Michael D. Smith, Soil Scientist, Fishlake 
National Forest). Values associated with aspen dominated landscapes were lost or compromised in this area when aspen 
was replaced by mixed-conifer or sagebrush (Figs. 14—15). Existing conditions indicate that more than 50% of the aspen 
ecosystems are at risk in the Monroe Mountain demonstration area and will not be sustainable without intervention. 
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Fig. 12. The historical distribution of aspen on Monroe Fig. 13. The current distribution of aspen on Monroe 
Mountain. GIS map, Doug Weaver. Mountain. GIS map, Doug Weaver. 
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Flahiake National Foreet N South Central Utah 
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Aspen reproduce primarily by suckering from the root system. Understanding changes in root density as a result of succession 
is needed to help predict treatment results. During the summer of 1995, data were collected (Figs. 16 and 17) during a preliminary 
study to determine aspen root density under different overstory conditions on the Fishlake National Forest. (Study designed and 

implemented by Dr. Wayne 0. Shepperd, Rocky Mountain Research Station, Ft. Collins, CO). Three trenches were constructed in 
twelve different clones (Fig. 1 6)—varying from pure aspen to almost pure conifer. All roots were counted and differentiated as 

being either conifer or aspen. These data should reveal patterns of clonal root development in mixed-conifer/aspen versus pure 
aspen stands and declining versus regenerating pure aspen clones. Additional research efforts to determine aspen root densities 
across a broader range of conditions are needed. 

FIg. 16 Burnt Flat 
Analysis Area, plot 
locations for root 
study. Map, Doug 
Weaver. 

Fishlaic. National For.at N 
South c.mai Utah / BB.ims 

A Water Bodies 

Burnt Flat Analyse Area 
— Current DisituSon ot Mbtsd.Conltsq I Aspen Landscape. AOWI(CE ,. . ... 

Fig. 14 The current distribution of mixed-conifer/aspen on 
Monroe Mountain. GIS map, Doug Weaver. 
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Fig. 15 The current distribution of vegetation types on 
Monroe Mountain. GIS map, Doug Weaver. 

2.6 MIII. 

o Analysis Area 
a Sample Location (13 points) 
U Water Bodies 

Streams ,\/ Roads A 

Fig. 17 Root density research in aspen and mixed- 
conifer/aspen stands on Burnt Flat. Photograph, Sylvia 
Dotson. 
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Changes in the abundance of aspen 
dominated landscapes have occurred 
over the past 125+ years partly as a 
result of livestock grazing, wildlife use, 
and a reduction in fires. The historical 
fire regime was altered in the mid- 
1800's after European settlement. Fire 
exclusion resulted from a combination 
of excessive grazing, timbering, and 
people extinguishing wildland fires. 
Grazing removed the fine fuels which 
generally carried the fires. Most of the 
historical fires were low-intensity 
ground fires and were not stand re- 
placing. 

Combined information related to 
these changes in Utah is shown in 
Figure 18a. There are about 2.1 mil- 
lion acres of National Forest Systems 
land in Utah (1.1 million acres 

Changes in Aspen Dominated Lands 
forth. Stat. of Utoh 

2.5 

Northern Soothorn Total Utah 

D Historical Distyibotion Present Oistribction 
AJ 

Changes in Aspen Dominated Lands 
by Nehonol Forests in Utah 

0.5 

I 
Historical Dietribotion Present Dietribotlon 

Fig. 18. Loss of aspen in Utah from its histori- 
cal distribution. Unpublished data suppiled 
by the Survey Project (Renee O'Brien of 
the USDA Forest Service), Rocky Mountain 
Research Station, Ogden, Ut. 

in southern Utah) that contain aspen 
either living or dead. Most of this 
acreage was probably once dominat- 
ed by aspen and has converted to 
conifer or sagebrush. Currently, of this 
total amount, only 800,000 acres 
(450,000 acres in southern Utah) is 
classified as aspen forest type. Figure 
18b shows aspen decline for each of 
the six national forests in Utah. An ap- 
proximately 60% decline in aspen 
dominated landscapes has occurred 
on National Forest System lands 
across Utah. 

When aspen dominated landscapes 
convert to mixed-conifer losses occur. 

For every 1,000 acres that convert: 
(1) Some 250 to 500 acre-feet of 

water is transpired into the 
atmosphere and not available 
for streamf low or undergrowth 
production. (Modified from 
Gifford,Humphries, and Jaynes 
1984. A preliminary quantifi- 
cation of the impacts of 
aspen to conifer succession on 
water yield—Il. Modeling results. 
Water Resources Bulletin 
20(2):181—186). 

(2) An estimated 500 to 1,000 tons 
of undergrowth biomass is not 
produced. Usable forage ranges 
between 40 and 70% of the un- 
dergrowth biomass. 

(3) Numbers and kinds of plants 
and animals in the area 
decline appreciably. 

Five risk factors for aspen dominated 
landscapes are: 

(1) Conifer understory and over- 
cover >25% 

(2) Aspen canopy cover <40% 
(3) Dominated aspen trees >100 

years of age 

(4) Aspen regeneration <500 
stems/acre (5—15 feet tall) 

(5) Sagebrush cover >10% 

Any of these factors may indicate 
that the landscape is not in properly 
functioning condition. 

Reversing the Trend 

New research in aspen communities 
should have the following objectives: 

(A) Evaluate the effects of various 
treatments to return late succes- 
sional aspen stands to a compo- 
sition that will perpetuate 
aspen's role in these ecosys- 
tems. 

(B) Supplement our knowledge about 
what occurred on these various 
sites prior to European settle- 
ment. 

Research should test the following 
hypotheses: 

(1) Regeneration of aspen suck- 
ers differs with the manage- 
ment alternatives of burning, 
cutting, or a combination of 
the two. 

(2) Soil characteristics change with 

treatments (burning and cutting) 
as well as with succession. 

(3) Aspen root density has a direct 
relationship with regeneration 
success 

(4) Pre-European settlement fire 
frequency within the mixed- 
conifer/aspen zone was gener- 
ally uniform across various 
mountain ranges in southern 
Utah. 

(5) Fire frequencies have significant- 
ly decreased in the mixed-conifer 
stands in southern Utah during 
the past 150 years. ( Landscape diversity has 
changed over the past 150 years. 

(7) Use by livestock and wildlife lim- 
its the survival of aspen regenera- 
tion. 

Successful aspen regeneration does 
not occur in some areas of the Interior 
West because of browsing by wildlife 
and/or livestock. Figure 19 is an exam- 
ple of the impact of cattle grazing on 
aspen regeneration. The entire area 
pictured was partially logged and 
broadcast burned several years earli- 
er. Wildlife has equal access on both 
sides of this allotment pasture fence. 
Cattle also grazed these two pastures 
but with different intensities. Actions 
(treatments) to induce suckering must 
not be initiated until excessive brows- 
ing is controlled (Pamphlet from 
USDA-Forest Service, Southwest 
Region, 1994). 

Fig. 19. Fence-line contrast between allot- 
ment pastures showing effects of livestock 
usage. Photograph, Robert Campbell. 
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Many treatment alternatives (fire, cutting, fencing, spray- 
ing, ripping, chaining, etc.) can be used by resource man- 

agers. Aspen has often been characterized as an asbestos 
forest type (one that is hard to burn); however, mixed- 
conifer in aspen stands will carry fire very well (Fig. 20). 

FIg. 23. Cutting of aspen for use in aspen mill, Fishlake 
National Forest. Photograph, Robert Campbell. 

Results of such action are shown for the use of fire (Figs. 
21 and 22). Aspen can be used for wood products (Figs. 23 
and 24) which can result in successful regeneration (Fig. 
25). Communities with aspen needing treatment are ranked: 

Highest priority: mixed-conifer/aspen (particularly with 

High priority: 

subalpine fir) 
aspen/sagebrush transition 

Action needed: aspen dominated landscapes with risk 
factors present 

Figure 26 illustrates results following fire treatment. The is- 
land in the upper left corner shows condition that mixed- 
conifer/aspen stand was in when the fire occurred about 40 
years ago. After burning, there is abundant aspen regenera- 
tion that escaped use by animals. Results shown in Figure 
26 would indicate success in future treatment of decadent 
aspen stands. 

We stress the following points to resource managers con- 
cerned with maintaining aspen for landscape diversity: 

Take Action Now! 
Make Action Large—500 to 1,000+ acres/treatment 
Take Action Often 

Fig. 24. Log deck of aspen on Fishlake National Forest near 
Burnt Flat. Photograph, Robert Campbell. 

FIg. 20. Fire in mixed-conifer/aspen. Hens Peak Fire of 1996, 
Fishlake National Forest. Photograph, Kreig Rasmussen. 

Fig. 25. Results following aspen harvest 4 years before. 
Photograph, Robert Campbell. 

Fig. 21. Results following fire in mixed-conifer/aspen where a 
fire burned to the top of the ridge 30 years earlier. 
Photograph, Robert Campbell. 

Fig. 22. Note aspen regeneration in foreground and in the un- 
derstoty on the upper slopes resulted following six year old 
bum in mixed-conifer/aspen. Photograph, Robert Campbell. 

Fig. 26. A 33 year old burn that occurred in 1958 in (heavy) 
mixed-conifer/aspen. Photograph, Dr. Andrew Godfrey. 
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Soil Properties Associated with Aspen to Conifer Succession 

Dale L. Bartos and Michael C. Amacher 

J 
n a companion paper Bartos and 
Campbell (p. 17—24) discuss rea- 
sons for the decline of aspen 

(Populus tremuloides Michx.) in the 
western U.S. using the Burnt Flat 
Analysis Area, Fishlake National 
Forest, Utah as an example. Many re- 
source managers have expressed 
concern over the suitability of late suc- 
cessional soils on sites currently domi- 
nated by conifer or sagebrush to once 
again support aspen. Cryer and 
Murray (1992) warned that aspen may 
have difficulty occupying late succes- 
sional sites where clearcutting is used 
as a restoration tool. They attribute the 
observed mortality of aspen suckers 
on such sites to low soil pH and nutri- 
ent levels. 

Declining aspen stands in the Burnt 
Flat Analysis Area and elsewhere are 

prime candidates for restoration treat- 
ments. However, it is not known if late 
successional soils in the Burnt Flat 
Analysis Area have lower nutrient lev- 
els than soils under stable (regenerat- 
ing) aspen stands. If significant loss of 
nutrients has occurred, then burning 
may be needed to help restore soil nu- 
trients prior to aspen regeneration. 
Burning late successional aspen may 
increase soil pH and add organic car- 
bon and available nutrients to the soil 
(Martin and Dell 1978). If nutrient loss 
has not occurred, then cutting alone 
may be sufficient to promote aspen re- 
generation. Several properties of the 
surface horizon of soils under stable 
and declining aspen stands in the 
Burnt Flat Analysis Area were mea- 
sured. This paper will present some of 
these results. 

Study Area 

The study area is in south-central 
Utah on the Burnt Flat Analysis Area 
of the Monroe Mountain Demon- 
stration Area, Fishlake National 
Forest. The Burnt Flat Analysis Area 

consists of about 14,000 acres be- 
tween 8,000 and 10,000 feet in eleva- 
tion and is dominated by three general 
cover types: sagebrush/grass/forb 
communities (42%), aspen (20%), and 
mixed conifer/aspen (34%) (Mrowka 
and Campbell 1997). There is some 
grass/forb under-story in aspen and al- 
most none in mixed conifer/aspen 
stands. Initial fire history data from this 
area show that a 20 to 60 year f ire- 
free interval occurred prior to 1850 
(Unpublished data on file with Linda 
Chappell. A fire history study conduct- 
ed on the Monroe Mountain Demon- 
stration Area. USDA Forest Service, 
Fishlake National Forest. Feb., 1997. 
25 p.). Subsequently, management 
practices were implemented that re- 
moved fine fuels via grazing by do- 
mestic livestock and most fires were 
contained. 

Methods 

Soil samples were collected in pure 
aspen and mixed conifer/aspen stands 
used for an aspen root study (Data on 
file with Wayne Shepperd, USDA 
Forest Service, Rocky Mountain 
Research Station, Ft. Collins, Cob.). 
The surface 6-in of soil was sampled 
in tree interspaces where aspen suck- 
ering is most likely to originate using a 
1-in, diameter stainless steel soil sam- 
pling probe. Thirteen sample locations 
are shown in Figure 1 and stand and 
soil types for the various sample loca- 
tions are detailed in Table 1. The sam- 
ples were air-dried at room tempera- 
ture and sieved through a 2-mm stain- 
less steel sieve. Soil properties mea- 
sured and methods used are summa- 
rized in Table 2. 

INT/RM Research Stations 

Aspen Root Study 
Burnt Flat Analysis Area 

2.b 0 2.6 5 Miles 

N 
Sample Location 

FIg. 1. Map of Burnt Flat Analysis Area, Monroe Mountain, Fishlake National Forest, 
Utah showing thirteen sample locations. 
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Table 1. SoIl types associated with aspen and mixed conifer/aspen stands on the Burnt Flat Analysis Area, Monroe Mountain, Fishlake 
NF, Ut. (Data provided by Mike Smith, Fishlake NF, Richfield, Ut.). 

Location Stand type Map 
Unit 

Soil series Slope 
% 

Taxonomic classification 

1 Aspen (rt) 137 Tellura 3 to 25 Argic cryoboroll, clayey-skeletal, montmorillonitic 
2 Aspen (d) 137 Tellura 3 to 25 Argic cryoboroll, clayey-skeletal, montmorillonitic 
3 Aspen (d) 159 Buckskin 

Devoy 
Mult 

3 to 15 Argic cryoboroll, fine, montmorillonitic 
Argic cryoborroll, clayey-skeletal, montmorillonitic 
Argic cryoboroll, fine-loamy, mixed 

4 Aspen (r) 159 Buckskin 
Devoy 
Mult 

3 to 15 Argic cryoboroll, fine, montmorillonitic 
Argic cryoboroll, clayey-skeletal, montmonllonitic 
Argic cryoboroll, fine-loamy, mixed 

5 Mixed 
(46% aspen) 

148 Cluff 
Powderhorn 
Deefore 

3 to 25 Mollic cryoboralt, clayey-skeletal, montmorilionitic 
Boralfic cryoboroll, fine, montmonllonitic 
Lithic mollic cryoboralf, loamy, mixed 

6 Aspen 155 Friedman 3 to 25 Argic pachic cryoboroll, clayey-skeletal, montmonllontic 
7 Mixed 153 Condie 8 to 25 Mollic cryoboraif, loamy-skeletal, mixed 

(29% aspen) Pando Boralfic cryoboroll, loamy-skeletal, mixed 
8 Aspen 175 Packer 

Rogert 
25 to 60 Argic cryoboroll, loamy-skeletal, mixed 

Lithic cryoboroil, loamy-skeletal, mixed 
9 Aspen (nr) 150 Skutum 3 to 25 Argic pachic cryoboroll, fine, montmorillontic 
10 Aspen (r) 150 Skutum 3 to 25 Argic pachic cryoboroll, fine, montmorillonitic 
11 Mixed 155 Friedman 3 to 25 Argic pachic cryoboroll, clayey-skeletal, montmonllonitic 

(42% aspen) 
12 Aspen (nr) 155 Friedman 3 to 25 Argic pachic cryoboroll, clayey-skeletal, montmorillonitic 
13 Mixed 

(<5% aspen) 
151 Vulcan 

Herd 
8 to 25 Tylic cryoboraif, clayey-skeletal, montmorillonitic 

Mollic cryoboralf, fine montmorillonitic 
r = regen erating, nr = not reg enerating, d = declining 

Exchangeable Na, K, 
Mg, and Ca 
Cation exchange 
capacity (CEC) 
Organic matter (OM) 

Total organic carbon 
(TOC) 
Total N 

Fe-strip extractable P 
Bicarbonate extractable P 
Organic P 

Noncrystaline Fe oxide P 

Crystalline Fe oxide P 

Calcium P 

Method 

1:1 soiVwater paste 
1 M NH4CI 

Sum of exchangeable 
cations 
LOI (loss on ignition), 
16 h @ 450° C 
LECO CHN analyzer 

LECO CHN analyzer 
Fe oxide filter paper strips 
0.5 M NaHCO3 
Ignition-extraction 
0.2 M NH4 oxalate + 
0.2 M oxalic acid in dark 
02. M NH4 oxalate + 
0.2 M oxalic acid + 
0.1 Mascorbic acid 
1 M HCI 

Reference 

Thomas (1996) 
Sumner and 
Miller (1996) 
Sumner and 
Miller (1996) 
Lowther et al. (1990) 

Nelson and 
Sommers (1996) 
Bremner (1996) 
Buselli (1994) 
Kuo (1996) 
Kuo (1996) 
Chao and Zhou (1983) 

Shuman (1982) 

Kuo (1996) 

Results and Discussion 

None of the surface soil properties 
under aspen except pH and ex- 
changeable potassium (K) were signif- 
icantly different from those under 
mixed conifer/aspen stands (Table 3). 
The pH and exchangeable K of mixed 
conifer/aspen soils were slightly lower 
than their corresponding values for 
soils under pure aspen stands. 

None of the forms of phosphorus (P) 
for aspen soils were different from 
those for mixed conifer/aspen soils 
(Table 4). The iron (Fe)-strip and bi- 
carbonate methods extracted similar 
amounts of available P from the soils. 
Most of the P in these soils is organic 
in origin or associated with noncrys- 
talline Fe oxides. Of the P associated 
with specific soil components, P asso- 
ciated with calcium (Ca) (either sorbed 
to carbonate surfaces or as Ca phos- 
phate minerals) comprised the small- 
est fraction. 

Western U.S. soils developed under 
stable aspen are Mollisols. The 0 (or- 
ganic) horizon is absent or very thin 

An unpaired t-test was used to de- 
termine if the measured soil properties 
under aspen were significantly differ- 
ent from measured soil properties 
under mixed conifer/aspen stands for 

normally distributed data. When the 
data were non-normally distributed, a 
Mann-Whitney rank sum test was 
used instead. 

Soil Property 

pH 

Table 2. Methods used to determine properties of soIls developed under aspen and 
mixed conifer/aspen stands. 
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and the A (surface mineral) horizon is 
thick and mollic (dark and enriched in 

organic matter). The addition and 
rapid turnover of aspen leaves to the 
soil each year (Bartos and DeByle 
1981) contribute to formation of the 
mollic horizon (Jones and DeByle 
1985a, Cryer and Murray 1992). 

In contrast, soils developed under 
conifers in the climatic conditions of 
the Intermountain western U.S. are 
primarily Alfisols. These soils may 
have significant 0 horizons of conifer 
needles in various stages of decompo- 
sition, have a relatively thin A horizon, 
may have an albic (leached) E hori- 
zon, and have a prominent argillic B 
horizon where layer silicate clays ac- 
cumulate (Rust 1983, Jones and 
DeByle 1985a, Cryer and Murray 
1992). 

In declining aspen stands, decreas- 
ing leaf fall leads to a decrease in or- 
ganic matter accumulation and even- 
tually a decrease in mollic horizon 
thickness (Cryer and Murray 1992). 
This may result in increased water in- 
filtration through the soil profile and 
formation of an albic horizon. Conifer 
incursion can accelerate this process. 
In the theory of ecological succession 
proposed by Cryer and Murray (1992), 
as conifers invade declining aspen 
stands, the mollic horizon thins, the 
albic horizon thickens, and an argillic 
horizon forms. As the mollic horizon 

decreases and the albic horizon in- 
creases, soil pH, organic matter, ex- 
changeable bases, cation-exchange 
capacity (CEC), and nutrients de- 
crease. 

Soils under mixed conifer/aspen 
stands are most often transition type 
soils with properties intermediate be- 
tween Mollisols and Alfisols. In this 
case, soil properties are influenced by 
the vegetation that occupied the site 
for the longest period of time (Jones 
and DeByle 1985a). 

The soils under pure aspen (both re- 
generating and declining) in the Burnt 
Flat Analysis Area consist of Argic 
Cryoborolls and Argic Pachic 
Cryoborolls (Table 1). In the mixed 
stands where severe aspen decline 
and appreciable conifer incursion has 

occurred, the soils are primarily transi- 
tion soils classified as Mollic 
Cryoboralfs and Boralfic Cryoborolls. 
On Langdon Mountain (location 13) 
where conifer incursion is heaviest a 
Typic Cryoboralf may be found 
(Vulcan series). This soil had the low- 
est pH (6.1) of those measured. None 
of the properties (except perhaps pH 
and exchangeable K) of the surface 6- 
in. of soils in the tree interspaces re- 
flected the presence of conifers 
(Tables 3 and 4). 

Conifer incursion in the Burnt Flat 
Analysis Area corresponds to fire sup- 
pression in the area over the past sev- 
eral decades. Although soil profile al- 
teration can occur after one generation 
of conifers (Jones and DeByle 1985a), 
conifer incursion in the Burnt Flat 
Analysis Area has decreased soil pH 
only slightly in some locations and no 
detectable loss of organic matter or 
nutrients has occurred in the surface 
6-in of the soils. Soil samples were 
taken in the interspaces between trees 
where aspen suckering would most 
likely occur and may not accurately re- 
flect soil properties directly under an 
individual conifer canopy. If so, a more 
detailed sampling radially outward 
from individual mature conifers may be 
needed to detect spatial trends in soil 

properties. Individual soil horizons 
need to be sampled and analyzed to 
fully characterize these soils. The sur- 
face 6-in, of soil was sampled because 
most of the lateral roots of aspen are 
concentrated near the soil surface 
(Schier and Campbell 1978). Lateral 
roots rather than vertical roots com- 

Table 3. Comparison of properties of soils developed under aspen and mixed 
conifer/aspen stands. Samples from the Burnt Flat Analysis Area, Fishlake NF, Ut. (n = 
19). 

Soil Property Aspen Mixed 

pH 
Na, cmoIkg 
K, cmolkg 

6.50 0.03' a2 

0.27 0.00 a 
2.07 0.24 a 
1.793a 

6.33 0.06 b 

0.28 0.01 a 
1.39 0.13 a 
1.33b 

Mg, cmol0/kg 

Ca,cmoIkg 
CEC,cmol0/kg 
LOl (OM), % 
TOC,% 

4.26 0.26 a 
25.5±1.5a 
32.1 

22.9 2.2 a 
11.8±1.2a 

4.21 0.41 a 
31.0 a 
36.9 a 
29.2 4.1 a 
14.2±1.9a 

OM/TOC 1.94 0.04 a 2.08 0.09 a 
TotalN,% 0.85±0.07a 0.88±0.lOa 
C/N 14.0±0.7a 15.8±0.8a 
1 Mean SE. 2 Means not followed by the same letter are significantly different (p <0.05). 

Median. 

Table 4. ComparIson of forms of phosphorus In soils developed under aspen and 
mixed conifer/aspen stands. Samples from the Burnt Flat Analysis Area, Fishlake 
National Forest, Utah (n = 19). 

Form of Phosphorus Aspen Mixed 

Iron (Fe)-strip extractable 45 21 a2 47 a 
Bicarbonate extractable 43±3 a 38 a 

Organic 485 40 a 493 81 a 

Noncrystalline Fe oxide- 
bound 

419 31 a 413 40 a 

Crystalline Fe oxide- 
bound 

172 8 a 152 10 a 

Calcium-bound 138±48a 116±41 a 

Mean SE in mg/kg 2 Means not followed by the same letter are significantly different (p <0.05). 
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prise most of the aspen root system 
(Jones and DeByle 1985b). Most 
aspen suckers arise from lateral roots 
that are 5 to 25 mm in diameter 
(Schier 1982, Shepperd and Smith 
1993). 

The general absence of nutrient loss 
in the surface horizon of soils during 
conifer invasion in the Burnt Flat 
Analysis Area may be due to a precipi- 
tation distribution pattern that results in 
decreased rates of eluviation (trans- 
port) and illuviation (deposition) in 
these soils compared to other climatic 
conditions. Under Great Basin climac- 
tic conditions, most precipitation at 
these elevations arrives in the form of 
snow during winter and spring. During 
summer months, drier conditions often 
prevail for extended periods of time 
and most precipitation is from widely 
scattered convection activity. The rate 
of soil development may decrease rel- 
ative to that under wetter conditions or 
where the precipitation distribution dif- 
fers. Even though morphological 
changes are occurring in the soil pro- 
files as conifer invasion proceeds, cor- 
responding changes in chemical prop- 
erties of the surface soil in tree inter- 
spaces are not found. Aspen loss from 
these areas need not be permanent if 
disturbances (e.g., fire, cutting) are re- 
stored to the landscape and if regener- 
ating aspen are protected from exces- 
sive browsing. The soils in the Burnt 
Flat Analysis Area have not been al- 
tered to the point that burning of 
conifers is needed to increase soil pH 
and add nutrients back to the soil. 
Cutting should work as well. 

It is unknown to what level soil pH 
can decrease and how much loss of 
organic matter and nutrients can be 
tolerated before aspen regeneration is 
suppressed. It appears that as long as 
some aspen root mass remains in the 
soil, regeneration is possible provided 
conditions can support regrowth. 

Similar work in other areas with 
aspen, mixed conifer/aspen, and pure 
conifer stands, determining the spatial 
variability of soil properties in mixed 
conifer/aspen stands with respect to 
individual stand components, and en- 
tire soil profile sampling and analysis 
by horizon may lead to a more thor- 

ough understanding of the effects of 
aspen to conifer succession on soil 
genesis. 
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The Gunnison Country — 

High Altitude Rangelands 
by Judy Butfington Sammons 

These words of praise for the Gunnison Country came 
from one of its earliest pioneers. Lewis Easterly, Civil War 
veteran and teacher, homesteaded in 1880 in the Ohio 
Creek Valley, north of Gunnison. He enjoyed a lifelong ca- 
reer in the cattle business and ever the teacher, re- 
searcher, historian and writer, he was quoted often in the 
local newspapers. In his above quote, Easterly made per- 
haps the first attempt to define the unique character of the 
high altitude ranch lands and grazing lands of the area. 

Easterly was referring to the rangelands that he and the 
other early pioneer cattlemen had found; rangelands ex- 
tending from shrubby foothills communities to the subalpine 
zones found above timberline. Here there were huge reach- 
es of grass located in a great country that extended from 
mountain range to mountain range. To the north were the 
West Elks, to the east the Sawatch Range and the 
Continental Divide, and to the south the San Juans. It was 
magnificent cattle country. 

But not many had thought so at first—the country was too 
remote, rawboned and rugged. Mountain locked and re- 
ceiving only some ten inches of annual rainfall, the country 
appeared to be too high, too dry, and too cold for any kind 
of agriculture to succeed. But soon the country's advan- 
tages were being noticed. The area's location at the head- 
waters of the Gunnison River usually assured plentiful 
water for irrigation. The stability of ownership of land was 
being offered to the pioneer, through the various home- 
stead acts. With plentiful water, and land ownership lending 
stability to the picture, the pioneers—by the late 1870's— 
began arriving in force to begin the gamble with mother na- 
ture called ranching. 

In the course of time, the pioneers began to tame the new 
country and ranches sprung up in every pretty valley. 
These ranch spreads were never of huge acreage; they 
were the usual small homesteads that could not support 
very many cattle. But unlimited use of the free grass in the 
backyard made it possible for the early rancher to increase 
herd size. Fairly large numbers of stock soon were being 
turned out on summer range. At first there was no regula- 
tion save a "first come, first serve" code of ethics, but by 
the early 1900's, establishment of the Gunnison National 
Forest brought over a million acres or 80% of the county's 
land into a federally owned and federally regulated status. 
The free range days were over for the pioneer ranchers but 
use of public lands was still available through leasing. 

The private ranch property—the "home ranches"—were 
located along the rivers' drainage. Here native grass was in 
good supply and with diligent irrigation to bring water where 
it had never been before, an abundant hay crop was soon 
realized. The clearing of sage and willows and the digging 
of sizable irrigation ditches-backbreaking jobs— enlarged 
the early hay meadows. Severe long winters and a 70 day 
growing season made ranching more difficult than at lower 
elevations, but amazingly cattle ranching would begin to 
prosper here. The right breeds of beef would not only sur- 
vive the bitterly cold winters, but thrive and grow hardy and 
vigorous. 

Having recognized the great potential of this high altitude 
rangeland and having adapted practices to fit it, the early 
day cattlemen soon saw the need to join forces. The first 
attempt at organization was the pooling or combining of 
cattle herds on the unfenced summer ranges. At first this 

"The Gunnison Country, in spite of its high altitude, long and rather severe winters and short summer 
season, and in spite of its rough and mountainous topography, has still developed into one of the richest 
and most prosperous agricultural and stock raising sections of the Centennial State. Where twenty-five or 
thirty years ago only hungry looking sagebrush mesas and valleys covered with weed and willow brushes 
could be seen, there are today waving wheat, batley, rye and oat fields, and meadows covered with the 
most succulent grass—a transformation few, if any, of the earty pioneers and trail blazers ever expected 
would occur." 
"While hundreds of mountain ranges hold untold and unfathomable riches in metals and minerals hidden 
away in their bosoms, the valleys and level stretches along the rivers, creeks and foothills contain as fer- 
tile and productive soils as can be found anywhere, and even some of the higher plateaus and mesas 
have, through the means of irrigation, been made to produce rich yields annually in grain, fodder and 
vegetables... With the hay and grain secured from the cultivated areas to use in caring for stock in winter, 
and with the extensive fields for summer grazing, no better place for stock raising could be found... The 
number of horses in the country is estimated to be about 4,000, with an average value of $75.00 per 
head, and 40,000 head of cattle, which would have an average value of $45.00 each. Among other live- 
stock may be stated that there are about 200 mules in the county, 500 hogs, and some sheep also pas- 
tured on the ranges in the summer time, but on accounts of severe winters, sheep raising can not suc- 
cessfully be carried on." 

Lewis Easterly, 1916 
Gunnison County Stockgrowers President, 
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was the simple opening of homesteader's gates in the 
spring and the turning out of cattle and horses to intermin- 
gle on the lower ranges. It was a haphazard thing and in 
the beginning much overgrazing occurred. By the late 
1800's formal cattle pools" were organized. The pool a 
rancher belonged to depended more or less on his geo- 
graphic location; divides or watersheds serving as rough 
boundaries. A pool's collective herds of cattle were moved 
from off the ranches and onto the lower elevation open 
range around the middle of May. The grazing areas encom- 
passed tens of thousands of acres, with pool members 
often privately owning some land in the same vicinity. 
Grazing occurred in a sequence of pastures, with separate 
groups of cattle being moved to higher and higher eleva- 
tions during the peak summer months and started back 
lower as the summer waned. Drift fences were erected in 
some places to help keep cattle from wandering off. Riders 
were employed to look after the herd. These riders trailed 
cattle daily through some of the must rugged and beautiful 
country in the West and often without seeing another per- 
son for weeks at a time. Several cattle pools or associa- 
tions that evolved from these early practices continue 
today. 

Organization took another form early on—that of a formal 
stockgrower's association. Following the footsteps of the 
state cattlemen's association, a group of Gunnison ranch- 

ers met in June 1894, to form a society of men whose pur- 
pose was the protection of their fledgling livestock industry. 
The stated mission of this group was to put pressure on the 
state legislature to pass laws that were in the cattlemen's 
interest and to deal with the growing concerns of grass and 
water rights. The association was also involved in organiz- 
ing roundups, overseeing branding, controlling disease, 
and addressing the always critical issue of cattle rustling. 

Drive, ambition, and determination characterized the per- 
sonality of the early day Gunnison County Stock-growers 
Association. Nowhere was their forcefulness more in evi- 
dence than with their stand on the sheep issue. In western 
Colorado trouble had started in the 1880's when large num- 
bers of sheep began to be brought into the area from New 
Mexico and Utah. Crossing arbitrary boundaries set by the 
cattlemen, the migratory sheep outfits were a most unwel- 
come threat. The cattlemen believed that sheep overgrazed 
the land to the point of destroying forage and rendering the 
range unfit for use by cattle. Western slope cattlemen, 
angry and in no mood for sharing, confronted the huge mi- 
gratory bands of sheep moving onto what they considered 
their range—possession established by prior use. Across 
the West, many sheepmen lost their lives and livelihoods 
over such incidents, so high did the feelings run. 
Gunnison's problems never reached the killing stage—not 
of men—but the killing of many sheep did occur. In three 

West Side cattle pool-roundup in the late 30's. Winslow family photo. 
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separate incidents large numbers of sheep were clubbed, 
shot or run over cliffs. The suspicioned stockgrower's asso- 
ciation never claimed any knowledge or responsibility for 
these incidents nor was any proof ever found of involve- 
ment by other local ranchers. The role the local cattlemen 
may have played in the sheep killings is to this day shroud- 
ed in mystery. 

Whether or not the local cattlemen had involvement in the 
actual killing of sheep, they were quite successful in dis- 
couraging the migration of huge bands of sheep into the 
Gunnison country in the early years. After the sheep and 
cattle wars subsided many local cattle ranchers began to 
raise their own sheep and by 1937, according to the 
Gunnison Assessor's office, sheep began to outnumber 
cattle. This trend continued into the 50's and 60's, when 
sheep numbers again declined. Most sheep owners move 
their stock to lower altitudes in the winter months so that 
the animals are in the country only briefly in the summer 
time. The overall historical use of Gunnison's rangelands, 
however, has been primarily that of cattle grazing. 

As the sheep conflicts faded into history—the last occur- 
ring in 191 8—the ranchers began to face a new challenge, 
that of producing beef for the troops of World War I. There 
were excessive amounts of beef produced during these 
years and by the Armistice of November 1918, there were 
far too many cattle in the Gunnison valley. Conditions were 
worsened later in the thirties by the severe drought in the 
West. At the same time, the Great Depression had serious 

effects on the local ranching community. Cattle prices de- 
clined by 40% during this period with ranchers not receiving 
the cost of production of their beef. The hardships of ranch- 
ers at this time were greatly worsened by an increase in 
cattle rustling. Against great odds and with the understand- 
ing of local bankers, most held on somehow and ranching 
continued into the next decade. 

As the nation moved out of the Depression into the WWII 
years, Gunnison's livestock industry was slowly recovering. 
It was now one of the strongest economic forces in the 
community, paying a very large share of taxes. The look of 
the country side was still very much a pastoral one, with 
ranches scattered out sparsely and teams of horses still in 

great use. By now second and third generation ranch fami- 
lies had endured from the pioneering years. Gunnison was 
shipping thousands of cattle out by rail for the war effort, 
and there were heavy demands on ranchers to produce 
even more. Every ranch was hindered in this effort by a 
shortage of labor. Oldsters and women were put into the 
hay fields, along side youngsters, to take the place of the 
traditional male labor force. 

Gunnison in the 1940's, absorbed as it was by the war, 
was also gaining nationwide attention as a prestigious 
Hereford breeding locale. Local rancher, Dan Thornton, 
had risen to prominence during this period with his famous 
"Triumphant Type" Herefords and then pursued political 
ambitions which led him to the Governor's mansion in 1951. 
Gunnison cattlemen honored their newly elected colleague 

Early day haying near Crested Butte. Western State photo college photo. 
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with a high-priced inaugural Stetson hat and a hometown 

parade, complete with a white mount provided for Dan's 
ride down Main Street and dozens of red roses for first 
lady, Jessie. 

The focus of Gunnisons high altitude ranching industry 
began to change in the latter part of the century. More and 
more, good management practices had become the strate- 
gy needed by ranchers to survive. It simply cost more to 
produce beef here, than in other places where winter feed- 
ing was not so prolonged. Genetics and breeding became 
more intensive programs. Good land stewardship and the 
harvesting of quality forage, while always a priority had be- 
come even more important. Use of labor saving equipment 
and the willingness to stay informed on new technologies 
were a significant part of every rancher's job now. 

Playing an important role in research and education was 
Colorado State University's Mountain Meadow Research 
Center located at Gunnison. Here extensive research was 
done on the high altitude sickness of cattle, called brisket 
disease. The research center developed specially built 
metal chambers for afflicted cattle, that could produce air 
pressure equivalent to that of sea level. With use of these 
chambers, an effective treatment for brisket disease was 
accomplished. 

Intensive new management practices and scientific re- 
search, however, could never change or alter some of 
Gunnison's country's unique cattle raising characteristics. 
The deep snows of long winter have always brought the ne- 
cessity of prolonged winter feeding. No modem technique 
has ever much changed the practice of the movement of 
cattle through a succession of lower to higher pastures, ad- 
vancing to timberline and back again in the summer 
months—a practice unique to high altitude cattle ranching. 

(800) 4-NATIVE 

The jeep or 4-wheeler will never entirely replace the horse 
and rider still frequently seen in Gunnison's high country — 
an enduring symbol of the past. 

The difficulties of high altitude ranching have existed from 
the beginning and have been overcome with grit and deter- 
mination, by the local ranching families. Currently this 
group faces a battle that may make them long for the good 
old days of prior generations. Increased pressure from de- 
velopment and recreation, and increased conflicts on 
leased public and private lands, are adding further com- 
plexity and difficulty to livestock grazing operations in the 
Gunnison valley. Proposed transmountain water diversion 
projects would cause loss of grazing permits in some areas 
as well as the loss of the water itself. A way of life that has 
survived here for more than one hundred years, daily loos- 
es ground to "progress." The distinctive look of cattle coun- 
try—ranch country, is being lost by the slow but sure ero- 
sion of developing ranchettes along the valley floors. While 
there are still many parts of the high country that retain the 
look of cattle country, if taken as a whole, one would hardly 
recognize it for what it once represented to the likes of 
Lewis Easterly. 

BRANCH OFFICES: 

101 E. 4th Street Road 
Greeley, CO 80631 
(303) 356-4710 

The author has been doing research and writing for the 
Western State College Foundation's ranching heritage project 
for the past four years and will soon complete a book on that 

subject. 
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Grazing the Hill 

Vivan M. Jennings 
Washington Representative 

Congressional Update 
January is a quiet time in the nation's capitol. The House 

of Representatives are in recess. Thus, there will be little 
activity or discussions of issues until representatives return 
in force. 

Still at issue, at this writing, is the agricultural research bill 
and the Forage Improvement Act of 1997. The agricultural 
research bill was passed by the House of Representatives 
by a vote of 291-125. It was then thought to be headed to 
conference with the Senate. But, as House Ag Committee 
chairman Bob Smith (R-Ore.) reports, a minority of House 
Democrats used a rare parliamentary maneuver to object to 
a conference committee, dooming the measure. This was 
viewed as the first comprehensive overhaul of federal agri- 
cultural research in 20 years and would reautorize some 
programs through 2002. It would now appear that House 
conference-committee members are likely to adopt the 
Senate "food-stamp" approach which would boost research 
funding by $1 billion. The 'food-stamp" approach is sup- 
ported by House Democrats. 

The Forage Improvement Act of 1997 (H.R. 2493), legis- 
lation sponsored by Bob Smith (R-Ore.) was introduced as 
a smaller version of previous legislation, which caused 
some controversy. This legislation was viewed as less con- 
troversial. However, external to Congress, the Washington 
Post printed an editorial October 28, 1997 taking issue with 
the legislation and blasted it as a potential government sub- 
sidy for the western livestock industry and big ranchers. 
The Post editorial stated that low grazing fee rates encour- 
aged overgrazing and environmental harm and further 
called it a crazy system which the president should veto. 
This brought an immediate reaction from Bob Smith in a let- 
ter to the editor of the Post on November 4, stating that the 
Post got it all wrong and that the purpose of the legislation 
was to provide stability for western family ranchers. Smith 
outlined the contents of the bill, but was particularly taken 
back by their statement that his bill was "mischievous legis- 
lation" and did not take into consideration that he consulted 
with environmentalists, members of Congress, livestock or- 
ganizations and others in drafting the bill. Further action will 
take place in conference-committees when their all back in 
session. 

Jim Fox Hangs Up His Spurs 
Jim Fox was honored at a retirement luncheon December 

18, 1997 for nearly 29 years of service to the Bureau of 
Land Management (BLM). In addition to accolades and 
gifts from co-workers and friends, Jim was presented the 
prestigious Meritorious Service Award from the Department 
of Interior in recognition of his outstanding service. His wife 
Mary Caroll, and a son, Mark were also recognized at the 
celebration. 

Jim's career started on a working Northwestern Colorado 
cattle ranch where he was born and learned early on about 
rangeland issues. He holds a BS in Range Conservation 
and an MS in Range Science from Colorado State 
University. He served our Nation for nearly four years in the 
Army and was awarded the Bronze Star and other decora- 
tions and rose to the rank of captain. 

Starting in 1970, Jim has held numerous positions in 
BLM. First in Arizona with Lands and Realty assignments 
then, arrived in Washington DC in 1974 to work in the 
Division of Land and Realty until 1979. He then went to 
Nevada for the next 12 years as the Chief of Resources 
and later Assistant District Manager in Carson City, 
Nevada, District Manager in Blue Mountain, Nevada and 
District Manager in Las Cruces, NM. He returned to 
Washington DC as the Chief, Division of Range in 1991, 
and provided leadership on rangeland issues, including ri- 
parian; rangeland management; soil, water and air; and 
grazing administration. During reorganization, Jim served 
for a time as Group Administrator for Lands and later, his 
last position was as Group Manager for the Rangeland, 
Soils, Water, Air, and Wild Horses and Burros. 

Jim Fox leaves public service as a person known to be a 
square dealer. He is a professional who leaves BLM with 
an excellent reputation. He established a bridge between 
the agency, the livestock industry and conservation groups 
and his knowledge, experience and wisdom will be sorely 
missed in the Washington office of BLM. 

Jim and Caroll plan to retire to Las Cruces, New Mexico. 
Prior to settling there, they plan to spend a year in the 
Philippines, working for the Philippines Baptist Convention 
at a seminary in Davao City. 

Grazing Lands Forum 
The twelfth annual Grazing Lands Forum (GLF), Grazing 

Lands for the Future: Challenges and Opportunities, was 
held December 4, 1997 in Washington, DC. 

GLF President Martin A. Massengale provided opening 
comments and reflected on the theme for the '97 forum. 
Speakers from across the U.S. provided their research find- 
ings and views on the issues discussed. 

This years forum focused on five program thrusts; inva- 
sive weeds, the use of fire as a tool in managing range- 
lands, the Grazing Lands Conservation Initiative (GLCI), 
non-point source pollution, and the state of range research. 

Work Plan for Rangeland Health 
The work plan for rangeland health is now moving ahead. 

The memorandum of understanding, which the Society for 
Range Management diligently pursued, has now been 
signed by the United States Department of Agriculture 
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(USDA) Forest Service (FS), Natural Resources 
Conservation Service (NRCS) and the United States 
Department of Interior (USD1) Bureau of Land Management 
(BLM). The memorandum charters the Federal Interagency 
Rangeland Health Committee with the responsibility to de- 
velop, standardize and implement a methodology accept- 
able to the three agencies that will inventory, monitor and 
assess the status of rangeland health. 

A formalized approach for these standards will be ready 
for acceptance by the agencies within two years. 
Implementation of the accepted standards should occur 
across agencies by 2001. 

Larry Bryant FS, Tom Roberts BLM and Dennis 
Thompson NRCS are the agency representatives providing 
leadership and coordination for the initiative. After creating 
an annotated library of documents and consulting with the 
primary authors who developed the National Research 
Council's Rangeland Health Report, they plan to develop 
and agree to a definition of Rangeland Health. Completion 
is scheduled for May, 1998. 

Pulling Together Grant Projects 
On rangeland, invasive plants crowd out more desirable 

and nutritious forage plants, cause erosion problems and 
may poison some wildlife and livestock species. The 
"Pulling Together: National Strategy for Invasive Plant 
Management" is a nationwide strategy of prevention, con- 
trol and restoration. The National Strategy deals with identi- 
fying potentially invasive plant problems and outlines mea- 
sures to control or eradicate those that are already a prob- 
lem. The 15 member Pulling Together Steering Committee, 
(with SAM representation by yours truly), provides guid- 
ance to the National Fish and Wildlife Foundation (NFWF) 
in its role of coordinating funded projects and provides 
guidance for the granting process. The committee, in con- 
junction with the National Strategy, represents coalition 
partners and ranked over 80 proposals in early January to 
be funded in 1998. 

granite SEED 
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Browsing the Literature 
Jeff Mosley 

This section reviews new publications available about the 
art and science of rangeland management. Personal copies 
of these publications can be obtained by contacting the re- 
spective publisher or senior author (addresses shown in 

parentheses). Suggestions are welcomed and encouraged 
for items to include in future issues of Rangelands. 

Animal Ecology 
Preference for flavored wheat straw by lambs conditioned 
with intraruminal infusions of acetate and propionate. J.J. 
Villalba and F.D. Provenza. 1997. Journal of Animal Science 
75: 2905—2914. (Dept. of Rangeland Resources, Utah State 
Univ., Logan, UT 84322). Results supported the concept that 
volatile fatty acids in rumen fluid influenced food selection by 
sheep. 

Spatial use and habitat selection of golden eagles in 
southwestern Idaho. J.M. Marzluff, S.T. Knick, M.S. Vekasy, 
L.S. Schueck, and T.J. Zarrieilo. 1997. Auk 114: 673—687. 
(College of Forest Resources, Univ. of Washington, Seattle, 
WA 98195). Concluded that eagles selected shrub patches 
that were large enough to contain their principal prey, black- 
tailed jackrabbits. 

Grazing Management 
A grazing simulation model: GRASIM A:Model develop- 
ment. R.H. Mohtar, D.R. Buckmaster, and S.L. Fales. 1997. 
Transactions of the ASAE 40: 1483-1493. (Dept. of Agr. & Biol. 
Engineering, Purdue Univ., West Lafayette, IN 47907). 
Describes the development of a computer model that can help 
evaluate pasture grazing strategies. 
Effective cattle management in riparian zones: A field 
survey and literature review. R.C. Ehrhart and P.L. 
Hansen. 1997. Montana BLM Riparian Technical Bulletin 
No. 3. (BLM, P.O. Box 36800, Billings, MT 59107). The 
only commonalities of successful riparian grazing programs 
were the serious commitment and personal involvement on 
the part of the grazing managers. 
Grazing simulation model: GRASIM B: Field testing. 
R.H. Mohtar, J.D. Jabro, and D.R. Buckmaster. 1997. 
Transactions of the ASAE 40: 1495—1500. (Dept. of Agr. & 
Biol. Engineering, Purdue Univ., West Lafayette, IN 47907). 
A computer model closely predicted grass productivity, ni- 
trate leaching, and the water budget of a grazed pasture in 
central Pennsylvania. 

Hydrology 
The Clean Water Act and animal agriculture. J.H. Martin. 
1997. Journal of Environmental Quality 26: 1198—1203. (Dept. 
of Animal and Food Sci., Univ. of Delaware, Georgetown, DE 
19947). Discusses the historical development of the U.S. 
Environmental Protection Agency's regulation of nonpoint- 
source pollution from livestock. 

Improvements 
Saltcedar (Tamarisk). R.T. Grubb, R.L. Sheley, and R.D. 
Carlstrom. 1997. MontGuide 9710 (Extension Publications, 
P.O. Box 172040, Montana State Univ., Bozeman, MT 59717). 
Summarizes the methods for controlling saltcedar in Montana. 

Silvicultural treatments for sapling mesquite (Prosopis 
glandulosa var. glandulosa) to optimize timber production 
and minimize seedling encroachment. N.L. Patch and P. 
Felker. 1997. Forest Ecology and Management 97: 231—240. 

(Caesar Kleberg Wildlife Institute, Texas A&M Univ., 
Kingsville, TX 78262). Pruning mesquite trees and disking the 
surrounding ground produced timber growth comparable to 
other hardwoods in temperate forests. 

Measurement/Sampling 
Landscape analysis of plant diversity. T.J. Stohigren et al. 
1997. Landscape Ecology 12: 155—170. (Natural Resource 
Ecology Lab, Colorado State Univ., Fort Collins, CO 80523). 
Describes an accurate but complex method for quantifying 
landscape-scale patterns of plant diversity. 

Mapping species diversity patterns in the Kansas short- 
grass region by integrating remote sensing and vegeta- 
tion analysis. C.L. Lauver. 1997. Journal of Vegetation 
Science 8: 387—394. (Kansas Biological Survey, 2041 
Constant Ave., Lawrence, KS 66047). Plant species diversity 
was estimated indirectly via remote sensing. 
Plant-Animal Interactions 
Effects of native grazers on grassland N cycling in 
Yellowstone National Park. D.A. Frank and R.D. Evans. 
1997. Ecology 78: 2238—2248. (Biological Research Labs, 
Syracuse Univ., Syracuse, NY 13244). Results suggested that 
grazing by wild ungulates increases nitrogen uptake by plants, 
which may increase ecosystem productivity. 
Mechanisms for the keystone status of kangaroo rats: 
Graminivory rather than granivory? G.I.H. Kerley, W.G. 
Whitford, and F.R. Kay. 1997. Oecologia 11: 422—428. (Dept. 
Zoology, Univ. Port Elizabeth, P.O. Box 1600, ZA-6000 Port 
Elizabeth, South Africa). This study demonstrated that kanga- 
roo rats are significant grazers in the Chihuahuan Desert. 

Plant Ecology 
Demographic evaluation of a herbivory-sensitive perennial 
bunchgrass: Does it possess an Achilles heel? B.C. 
Hendon and D.D. Briske. 1997. Oikos 80: 8—17. (Dept. of 
Rangeland Ecology & Management, Texas A&M Univ., 
College Station, TX 77843). Highlights the fact that a 
plant's response to grazing cannot be predicted solely by 
its morphology or physiology. 
Fire-mediated effects of shrubs, lichens and herbs on 
the demography of Hypericum cumulicola in patchy 
Florida scrub. P.F. QuintanaAscencio and M. 
MoralesHernandez. 1997. Oecologia 112: 263—271. 
(Archbold Biological Station, P.O. Box 2057, Lake Placid, 
FL 33862). Fire suppression threatens the survival of an 
endangered forb in Florida. 

Partitioning the effects of plant biomass and litter on 
Andropogon gerardi in old-field vegetation. B.L. Foster 
and K.L. Gross. 1997. Ecology 78: 2091—2104. (Kellogg 
Biological Station, Michigan State Univ., Hickory Comers, Ml 
49060). Reductions in litter (mulch) are needed to enhance 
seedling establishment of big bluestem in Michigan prairie. 
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Soil N and plant responses to fire, topography, and sup- 
plemental N In tallgrass prairie. C.L. Turner, J.M. Blair, R.J. 
Schartz, and J.C. Neel. 1997. Ecology 78: 1832—1 843. 
(Minnesota Dept. of Natural Resources, 500 Lafayette Rd., St. 
Paul, MN 55155). Results suggest that in tallgrass prairie soil 
N mineralization and plant productivity are controlled by differ- 
ent factors, which partially explains why plant yield is not 
closely related to nitrogen availability in tallgrass prairie. 

Spatial and temporal soil moisture resource partitioning 
by trees and grasses in a temperate savanna, Arizona, 
USA. J.F. Weltzin and G.R. McPherson. 1997. Oecologia 112: 
156—164. (School of Renewable Natural Resources, Univ. of 
Arizona, Tucson, AZ 85721). Native grasses did not compete 
for soil water with mature trees, saplings or very young 
seedlings of oak, but grasses did compete with 1- and 2-year. 
old oak seedlings. 
Reclamation 
Bromegrass in Alaska. L.J. Klebesadel. 1997. Univ. of 
Alaska Agr. & Forestry Experiment Station Bulletin 104 
(Publications Room, School of Agriculture and Land 
Resources Management, Univ. of Alaska, Fairbanks, AK 
99775). Summarizes the effects of different harvesting times 
and frequencies on the yield and nutritive quality of smooth 
brome in Alaska. 

Exotic grass competition in suppressing native shrubland 
re-establishment. S.A. Eliason and E.B. Allen. 1997. 
Restoration Ecology 5: 245—255 (U.S. Fish & Wildlife Service, 
2730 Loker Ave. West, Carlsbad, CA 92008). Results suggest 
that containerized seedlings can be used to successfully re-es- 
tablish shrubs in annual grasslands of southern California. 

Restoring native perennial grasses to rural roadsides in 
the Sacramento Valley of California: Establishment and 
evaluation. R.L. Bugg, C.S. Brown, and J.H. Anderson. 1997. 
Restoration Ecology 5: 214—228. (Sustainable Agriculture 
Research & Education Program, Univ. of California, Davis, CA 
95616). Evaluated native and non-native perennial grasses for 
revegetating roadsides in California. 

Smoke enhanced seed germination for mine rehabilitation 
in the southwest of Western Australia. S. Roche, J.M. Koch, 
and K.W. Dixon. 1997. Restoration Ecology 5: 191—203. 
(Kings Park & Botanical Gardens, Perth, WA 6005, Australia). 
Aerosol smoking of seeds before broadcast-seeding increased 
their germination. 

Timothy in Alaska: Characteristics, hIstory, adaptation, 
and management. L.J. Klebesadel. 1997. Univ. of Alaska Agr. 
& Forestry Experiment Station Bulletin 105. (Publications 
Room, School of Agriculture and Land Resources 
Management, Univ. of Alaska, Fairbanks, AK 99775). 
Summarizes the state-of-the art for managing timothy, an intro- 
duced perennial forage grass, in Alaska. 

Socioeconomics 
Ranching for Nature. C. Madson, J. Yardley, and K. Parfitt. 
1997. (The Nature Conservancy, 32 South Ewing, Helena, MT 
59601). Targeted for 9- and 10-year-old children, this brochure 
describes rangeland vegetation types and interactions be- 
tween livestock grazing and wildlife. This publication was a co- 
operative effort of many groups including The Nature 
Conservancy, Rocky Mountain Elk Foundation, and the 
National Cattlemen's Beef Association. 

Soils 
Changes in ponderosa pine site productivIty following re- 
moval of understory vegetation. M.D. Busse, P.H. Cochran, 
and J.W. Barrett. 1996. Soil Science Society of America 
Journal 60: 1614—1621. (U.S. Forest Service, 2400 
Washington Ave., Redding, CA 96001). The presence of un- 
derstory shrubs increased long-term soil fertility. 
Nondestructive assessment of rangeland soil depth to 
petrocalcic horizon using electromagnetic induction. J.L. 
Boettinger, J.A. Doolittle, N.E. West, E.W. Bork, and E.W. 
Schupp. 1997. Arid Soil Research and Rehabilitation 11: 
375—390. (Dept. of Plants, Soils, and Biometerology, Utah State 
Univ., Logan, UT 84322). Describes a nondestructive way to 
measure soil depth using an electromagnetic induction meter. 

Author is associate professor & extension range man- 
agement specialist, Dept. of Animal and Range 
Sciences, Montana State Univ., Bozeman, MT 59717. 
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The Trail Boss News 

Issuance and Closing Dates 
The Journal of Range Management, is published bi-monthly in the months of January, March, May, July, September, and 
November. Closing date for copy is the first day of the month preceding publication. 
Example: Closing date for the January issue is December 1. 

Rangelands is published bi-monthly in the months of February, April, June, August, October, and December. Closing date 
for copy is the first day of the month preceding publication. 
Example: Closing date for the February issue is January 1. 

The Trail Boss News is published monthly. Press day for the TBN is the first of the month in which it is to be published. 
Copy needs to reach the Denver office no later than noon on the first of the month. 

Cancellations cannot be accepted for any publication after the due date specified for its acceptance has passed. 

All advertising copy is subject to the approval of the publishers. 

Send copy to: 
Production Editor 

Society for Range Management 
1839 York Street 

Denver, Colorado 80206-1213 

(303) 355-7070 
Fax (303) 355-5059 

e-mail: srmden@ix.netcom.com 
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Circulation 

Average circulation for the Journal of Range Management is 2,800, all of whom (except subscribers) are also included in 
the Rangelands count since they automatically receive Rangelands with their membership. Average circulation for 
Rangelands is 3,800. The Trail Boss News is sent to all members monthly. 

All members of the Society for Range Management receive Rangelands and the Trail Boss News. Some members also 
choose to subscribe to the Journal of Range Management. Most other subscribers are institutional, libraries in particular, 
and do not receive the Trail Boss News as part of the subscription package. Most of the membership is in the United 
States, with western Canada and Mexico a distant second and third, respectively. Thirty other countries have small num- 
bers of subscribers. In the United States, the greatest distribution is in Arizona, California, Colorado, Kansas, New Mexico, 
Oklahoma, Texas, and Utah, with lesser distribution in the Dakotas, District of Columbia, Florida, Georgia, Idaho, 
Louisiana, Nebraska, Nevada, Oregon, Washington, and Wyoming. 

Emphasis on articles in Ran gelands is on the actual management of the land; therefore, readership of this publication 
probably includes a greater number of ranchers and government agency personnel. Articles in the Journal of Range 
Management focus on range research and science; therefore, readership includes a greater number of research scien- 
tists, university personnel, and members of the business and industrial community who are looking for scientific data for 
land use. 

For advertisements in either the Journal of Range Management or Rangelands, all ads are due the first of the month prior 
to the month in which they appear, i.e., if it is to go into the October issue of Rangelands, it needs to be in the Denver of- 
fice by September 1St. If the ad is to published in the TBN, it needs to be received by noon on the 1St of the month it is 
published in. 

SRM fax number is 303-355-5059; e-mail address is srmden@ix.netcom.com 

Mechanical Requirements 
Press sheetfed offset 
Screen: up to 120 
Materials: right-reading negs, Scotch prints, repro prints, camera ready art, and art digitally saved as a tiff tile 
Columns: pages have 2 columns of 3 1/2 inches wide and 9 1/2 inches deep 
Color: black & white (Inquire with production editor for additional color information) 

Rates* 
1 Time 6 Times (Each) 

Inside Front Cover (8 1/2 x 11) $800.00 $700.00 
Inside Back Cover (8 1/2 x 11) $720.00 $640.00 
Full Page (Bleed) (8 1/2 x 11) $660.00 $580.00 
Full Page (7 1/8 x 9 1/2) $600.00 $520.00 
2/3 Page (7 1/8 x 9 1/2) $420.00 $360.00 
1/2 Page (3 1/2 x 9 1/2 or 7 1/8 x 4 3/4) $320.00 $280.00 
1/3 Page (3 1/2 x 7 or 7 1/8 x 3 1/4) $200.00 $188.00 

1/4Page(31/2x43/4or71/8x21/2) $160.00 $140.00 
1/8 Page (3 1/2 x 2 3/8) $80.00 $68.00 
1 Column Inch (3 1/2 x 1) $40.00 $30.00 
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1998 Schedule of Dues 

"Regular" Membership dues are based on annual income: 

Regular Dues Regular Dues — Unsectioned 
Income Level 1 (Less than $40000) $55 $50 Income Level 2 ($40,000 - $60,000) $60 $55 
Income Level 3 (More than $60,000) $70 $65 
"Sustaining" Membership — $20 contribution in addition to membership dues. 
"Life" Membership—$750 (Installment Plan —$250 each year, plus Regular Dues for 3 Years) 
"Life Family" Membership— $800 (Installment Plan — $200 each year, plus Regular Dues for 4 Years) 
"Commercial" Membership — Supporting —$250 Contributing —$500 Major — $1,000 

Please refer to the chart below to determine annual dues for other membershIp classifications. 

Family Sections Student Apprentice Each Add'! Institutional 

Arizona, Colorado, Idaho, National Capital, Nebraska, North Central, Wyoming 
24.00 36.00 27.00 205.00 

California, Kansas, Oklahoma, South Dakota 
25.00 37.00 27.00 205.00 

Florida, International Mountain, Nevada, Northern Great Plains, Pacific Northwest, Southern, Utah 
27.00 39.00 27.00 205.00 

Mexico, Unsectioned 
22.00 34.00 22.00 200.00 

New Mexico 
23.00 35.00 24.00 202.00 

Texas 26.00 38.00 27.00 205.00 
Optional SubscrlptIi 
Journal of Range Management (Six issues per year) — $15 
International Range News (Two Issues per year) — $10/Members $5/Students 

liQniof the Socie1yjorflangeMaigmn 
ArIzona National Capital (Delaware, District of Pacific Northwest (British Columbia, 
California Columbia, Maryland, Pennsylvania, Oregon, Washington) Colorado Virginia, West Virginia) South Dakota 
FlorIda (Florida, Puorto Rico, Nebraska Southern (Alabama, Georgia. 
Virgin Islands) Nevada Kentucky, Louisiana, Mississippi Idaho New Mexico North CarQ!ina, South Carolina, 
International Mountain (Alberta, North Central (Illinois, Indiana, Iowa Tennessee) 
(Western Montana) Michigan, Minnesota, Ohio, Wisconsin) Texas 
Kansas Northern Great Plains (Eastern Montana, Utah 
MexIco Manitoba, North Dakota, Saskatchewan) Wyoming 

Oklahoma Unsectioned (Alaska, Hawaii Foreign) 

Membership Categorloi 
Member in the Society for Range Management is open to anyone engaged in or interested in any aspect of the study, management, or 
use of rangelands, and includes the following rights and privileges: Voting, committee service, nomination and election to offices, 
Rangelands journal and the Trail Boss News. 

Regular—Basic individual membership in SAM Sustaining—Individuals wishing to make an additional contribu- 
tion to the Society beyond membership. Listed as a "sustaining" Family—Individuals of same household desiring more than one memb9r in Society publications. 

membership. Families receive only one subscription, but each 
member retains all rights and privileges as set forth above. lnstltutlonal—lnstitutions or other entities not organized for profit. 

(i.e., Universities, Indian Tribes, Livestock Associations.) Must Student—Full-time students (high school through graduate designate a representative who will not be eligible to hold office 
school)). Not eligible to hold office. Listed as Institutional" member in Society publications. 

Apprentice—Verified students who have ended course of study. Commercial—Businesses, individuals, proprietorships or other Can maintain for two years, but must succeed to a different entities organized for profit. Must designate a representative. class In third calendar year. Not eligible to hold office. Listed as "commercial" member in Society publications. 
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Membership Application 

First Name Ml 

Company/Agency/Institution 

Home Address: - Business Address: 

City State/Provinco 

Country Zip/Postal Code 

Business Phone - 

E-miI 

Membership Solicited by 

Please mail publications to my Li Home 

Primary Section Affiliation Additional Sections 

Dues 

Subscriptions 
TOTAL DUE 

Last Name 

City State/Province 

Zip/Postal Code Country 
Home Phone _________________________________ __________________________________ 

Fax: _________________________________________ _____________________________________________ 
Have you ever been a member of SAM? LI Yes U No ______________________________ 

Year of previous membership, if applicable 

Section informatIon 
You must choose a Section affiliation. Members may be affiliated with as many Sections as desired upon receipt of additional 
Section dues. If you wish to belong to more than one Section, please contact the SAM office at (303) 355—7070, for additional 
dues amount. 

Li Business 

U Year6 

Student Information (Applicants for Student Membership, please complete the following Information) 

College: U Freshman Li Sophomore Li Junior Li Senior 

Graduate: U Year 1 Li Year 2 U Year 3 Li Year 4 U Year 5 

Membership Classification 

Li Regular U Student U Apprentice LI Family U Life 

LI Institutional U Commercial-Supporting U Commercial-Contributing 

Qptional Subscriptions ______ 
LI Journal of Range Management ______ 
Method of Payment _____ 
Payment must be in U.S. funds. Please make check payable to: Society for Range Management. 

Credit Card Payment: Li Mastercard Li Visa Li American Express Li Discover 

Cardholders Name 

Card Number 

Li Life Family Li Sustaining 

Li Commercial-Major 

U International Range News 
$ 

$ 

$ ______ 

Li Diners Club 

Exp. Date _______________ 
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